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PREFACE. 

The present fasciculus is the first containing illustrations and descriptions of 
fossil plants from the lower portion of the great Gondwana system of India ; and 
according to the natural sequence, this fasciculus illustrates the fossil plants of the 
lowest group of strata in tint portion, L e., of the Talchir-Karharbari beds, of 
the new classification. 

The fossil plants of the Damuda division will be illustrated in a subsequent 
fasciculus, which will also include the plants of the Panchet division, these being 
only very few. 

The present number contains 22 single and 5 double plates of original 
figures, which, I am glad to say, were all lithographed by Mr. J. Schaumburg, the 
artist of the Geological Survey, so that they form a well-finished series, although 
in some of them the negligence of the native printer can be traced. 

I have also to refer to the headings of the plates. From a close inspec- 
tion it will be apparent that the heading " Lower Gondwanas," on about half of 
the plates (I, III, IV— VI, XIX— XXVI), differs in character and neatness 
from that on the other plates. The reason is, that those plates were drawn and 
lithographed last year (1877), when the Karharbari beds were not yet separated 
from the Damuda scries, so that the heading then given was " Damuda Scries," 
which I also gave to the plates representing the Talchir fossils, taking these in 
close connection with the Karharb&ri flora. When the separation was made, it 
was decided to use the more general ' title Lower Gondwanas, so the original 
heading on the plates then finished had to be erased, and the new one written 
over it. 
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THE FOSSIL FLORA OF THE LOWER GONDWANAS. 



I.— THE FLORA OF THE TALCMRKARHARBARI BEDS, 

Br OTTOKAR FE1STMANTEL, M.D., 

1-AL20NT0L0OI3T, GEOLOGICAL 8CBTIT OF HDU. 



According to the latest published information 1 the lower Gondwanas in Bengal 
consist of three sub-divisions : Panchet, Damuda, and Talchir. Tlic Talchir sub- 
division, as it is defined now (/. <?.), comprises the Talchir group of former classifica- 
tions, together with a certain group of coal-measures called the " Karharbari beds," 
and discussed at some length in the paper referred to. A few words upon these 
deposits and their fossils will suffice here, before proceeding to the systematical 
description. 

Talchir group. — This group of strata was first distinguished by this name in 
the description of the Talchir coal-field,' and the only organic remains mentioned 
{I. c, p. 52) were " stems, too imperfect to allow their affinities to be determined," 
and " annelidc tracks," of which specimens were figured on Plate I. 

In this field the group is described as unconformable to the Damuda division 
(I. c, p. 5G). Some other fossils are mentioned by Dr. Oldham* in his paper on 
« the relations of the rock systems of Central India and Bengal," " a Phyllotheca^), 
a large CyclopterU-\\\ic leaf, and some annclide markings." Of these, especially the 
« Cyclopleris-Wkc' leaves are of importance for further comparison. This fossil is 
more closely indicated by Mi-. W. T. Blanford in lus description of the Raniganj 
field,* where also some other plant remains are mentioned ; Mr. Blanford says, p. 38 : 
" Within the Damuda area, the only fossils obtained from the Talchir group have 
been a few seed vessels and indistinct carbonaceous markings, probably of stems." 

' IJlanford : Kec. Gocl. Snrr. of India, 1878, Vol. XI, pt. 1, p. 147. 

* Mem. QtoL Surv., India, Vol. I, p. IS. But the ruck> were mentioned already before: tee for Uiie Dr. Oldham's 
account of tlui Talchir group in Mem. deol. Surf., India, Vol. II, p. 307. 
' Mem. 8toL Snnr., India, Vol. II, p. 335. 
« Mem. Oeol. Sore., India, VuL I1L 
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They were found close to the villages of Gopalpur and Alkusa, in the west hranch 
of the Nunia river. And in one of the small patches of Taleliir beds wliich dot the 
country north of the Rauiganj field, in that on which the village of Karaon stands, a 
concretion was found containing ferns, of which it is said : (I.e., p. 38), "the best 
marked was a form intermediate between Gloamptcrla and Cyclopteru." This, I 
think, refers to the " Cyclopteri#-\\\v" leaf mentioned before ; and examination has 
shown that the form of the leaf and the general disposition of the veins are more like 
those of a Cyclopteria, while the structure of the veins is more like that of a Glosito- 
pterit, i. e., areolated or anastomosing ; there is, however, no distinct midrib in the 
leaf, and it will be mentioned hereafter as Gangatnopteria. The labels on the original 
specimens l>ear the inscription : Kumar, Purgunnnh Saruth-Deoghur, Bheerboom. 

Of all the other places where Talchir rocks have been observed, two localities 
only are noteworthy, as regards fossils. In the description of the Jherria coal-field,' 
Mr. Ilughes mentions " indistinct carbonaceous markings" as being abundant in 
some of the fine anrillo-silicious sandstones in the Khodo, but too indistinct to be 
recognized. And he says further : " A few impressions were found in the Bus- 
joorea, one of which can lx? referred to the genus Glossojrteris." I can form no 
opinion about this specimen, as I could not find it in the collections. 

Much better preserved were some ferns which Mr. Ilughes procured from the 
Talchirs in the Karanpura coal-field, of which he says in his Memoir, 1 p. 206 : " In 
the higher beds of the series, below the junction of the Tordagand Lurunga streams, 
some well preserved fronds of a Glo*sopleri« and Cychpferia were found." These 
specimens arc in our collections, and there is, besides some varieties of Gangamo- 
pterUt, also a specimen which apparently is a Glossoplrriti. 

These nre all the localities in which Talchir fossils were known to occur. The 
prominent form of plant was the " Cyclop(eri#-like" leaves, which now are classed 
with GangfiHtopfens ; and the whole list of Talchir plants that will be described 
further on is the following : — 

ScAi:t»iettr,i .' an eouisotnrcoiw stem— fragmentary. 

From the Tulchirs of the Karaon (Deoghur) nrva. 
Another cquisctaceous stem in known from the Karanpura field. 
GaHgaiMopteri* tjtloptermdet, Fistm. 1 The original form. 

TiiKliirn of the Karaon (Deoghur) area. 
Gungamvpierit, two other varieties. 

From the Tulchirs in the Karanpura field. 
Oan/;awo/,ftrU, romp. augHttifctsa, McCoy. 

From the Karanpura field. 
G!o/uop(rri* — 

One specimen from the Karanpura field. Another mentioned by Mr. Hughes 
(not in the collection*). 

• Hrm. Grol. Shit., India, Vol. V. p. 4lS. 

5 Mi m. Grol. Snn„ Indin, Vol. VII. 

» Kef. QcoL Surv., India. Vol. IX, pp. 73, 78. 
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Naggeratliioptu [Nij^era(hia) Aitlo/ji, Bunb. Rp. 

From the Talchirs, Deoghur Bdd (Karaon.) 
Stem*: Takhir toal-fklil ; Karaon area (Dooghur). 
Sctdi: In the Tak-hirs of the RAuiganj ctml-fieU. 

These latter two are hardly of any importance, as they have always hcen found 
too imperfect for determination. 

There is no occasion to discuss the age or homotaxis of this Talchir group 
separately, now that it is deeided to class it with the Karharhari coal-measures ; any 
age which should l>e assigned to one must he also assigned to the other. 

Karharbdri beds. — Tliis name appears for the first time in our group-list in 
the paper already quoted, 1 to distinguish some coal-measures in the Karharhari field 
(and elsewhere), which, on account of their palujontological relations, have to be 
classed with the Talchirs. There is a Memoir by Mr. Th. Hughes" on the Kar- 
harhari coal-field ; but as at that time the mines were not. sufficiently opened, and 
little or no palaxmtologicnl material was available, the coal-beds were classed on 
stratigraphieal grounds as " Barakars (Lower Cannulas)." 

It was early in 1876 that Mr. I. J. Whitty, C. E., Superintendent of the Kar- 
harbari collieries, sent to the Geological Museum some splendid specimens of fossils 
from the mines near Buriadi. 

The names of these fossils were given in my first note on the Flora of the 
Damuda formation ;' they were the following: Gangamopteri* cyclopteroides, Fstm., 
Xeuropteris valida, Fstm., Voltzia heterophtjUa, and Albertia ; but it was espe- 
cially the Gangamopteria which appeared to me important, " because of the connec- 
tion it shows between the lower Damudas and the Talchirs" (I. <?., p. 73) ; and I 
extended the connexion to the whole Damuda formation, considering the Karharhari 
beds as belonging to it (/. c, p. 78). In January 1877, I was able to visit the Kar- 
harhari coal-field, and with the assistance of Mr. "Whitty, the Superintendent, and 
Mr. N. Miller, I made a good collection of fossils. A short note on these fossils was 
published in the same year, 1 when I said : " The flora yielded the interesting fact 
that it is more related to that of the Talcliir shales than is the coal flora in any other 
field (at least as far as brought to notice at present), except the plants from the 
Mohpani coal-field ;"* and at the conclusion, p. 139, I wrote as follows : " I can 
determine altogether eighteen species and some varieties. Amongst these arc all 
the plants which arc known also in the Talclrir shales ; besides which there arc some 
triassic types and some local forms. This, I think, tends to show the close connec- 
tion of the Karharhari coal-strata with the Talcliir shales." 

' Itlanford : Bk. 0«J. Sun-., India, Vol. XI, I, p. 1«. 
' Mem. Gcol. Burr., India, Vol. VII. 

•Kec GML Son-, India, Vol. IX, Pt. 3 (1876). Her* tboae Karharhari foMiU are dewriUrf trith tho Damuda 
flora. 

I R«. Geol. Sorr., India, Vol. X. p. 137 (1877). 

* Tbc nirutd of thin coal field are, no dcubt, on tie wan horizon with a portion of the Karharbari bed*. 
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In July 1877, the Karharbari coal-field was visited by Messrs. W. T. Blanford 
and Th. Hughes ; nothing was, however, published on this exploration until the 
beginning of this year, 1 when the connection of these Karliarhari beds with the 
Taichir was acknowledged by Mr. W. T. Blanford ; he writes (page 177) thus : 
"It appears, therefore, clear that on palaoontological grounds, the Karharbari l>eds 
must be separated from the Damudas and classed with the Talchirs, and that the dis- 
tinction is confirmed by differences in mineral character between the Damuda and 
Karliarhari beds." 

The following fossils occur in the Karharbari beds ; the names only are given, 
as at present known'; the localities are given in the sequel : — 

Sciiroxrura eomp. Meriani, Sehimp. ; YerUbraria indica, Royle (Buub.) rare; NeHroptrritvalida 
Fstm., frequent ; Gattgamopleri» ei/elopleroida, Feietm., very numerous, with several 
varieties as auriculata, areolalu, altenuata ; Gangamopttri* buriadka, Fstm. ; Gang, atigiit- 
ti/olia, M'C"j ; Gangamopl. major, Fxtm. ; GUmopterU comninU, Fstm. ; GtottopUrti drci- 
pieni, Fstm. ; &igenop/*ru ttoliczkana, Feistm. 

NuggtratkUpm (Xfggerttkia) U l l t fi ., var. lub-rkomWidali* ; EHrt/phyllum rkittia*HM ; Glot- 
totamilet iMietkanut ; CarpMhet milltri ; Yolt:ia ActeroptyMi.ligt. ; Albertia, up. j Seeds. 

Probable existence of the Karharbari beds in the Central Provinces.— As far 
as is known at present, the Karharbari beds seem to be represented in the coal-fields 
of the Central Provinces, where also instances of close stratigrnphical relations 
between the Talchirs and the coal-measures were described. There were already 
in the early collections of the Survey several specimens from Mohpdni, amongst 
which Qangamoptcris was prominently represented ; and in 1876, Mr. Mcdlicott 
brought two specimens from the same locality, which were also GangamopterU. 

In January last I had occasion to visit the Moh|>ani coal-field, when I collected 
as many fossils as I could procure ; with the assistance of Mr. J. A. Maughan, agent 
and manager of the Xarbada Coal Company's mines, I also observed the stratigra- 
phical relations, and was in both respects very much reminded of the Karharbari 
beds. 

In the original report on the Satpura coal-basin,' the close connexion of the 
coal-measures and the Talchirs was insisted upon (/. c, p. 149) ; and in a later 
description of the Mohpani coal-field, 1 the same stratigraphical relation is thus 
described (I. c, p. Go) : " The Taichir group is typically characterized by bods of 
fine greenish silt or silicious clay and sandstones. The fine earthy sandstones pass 
up by imperceptible gradation into the Bardkar rock, so tliat the boundary between 
them, in the absence of characteristic fossils, must often be arbitrarily assigned." 
While in the Mohpani coal-field (1878, January), I reported upon the pahcontolo- 

> Rec. Geol. Snrr., India, VoL XI. p. 1«, *t ,tq. 

' I name the fossils from the three lowest seam* only, a* the highest (fourth) seam appears to represent the 
I>amada suh-divisiou, although already in the third scum, GlottapltrU is mow frequent tliau in the tiro lower -euros. 
» J. O. Medlicott : Mem. QecA. Surr., India, 1S5», Vol. II. 
• II. ii. McUlicott : Rec. Oe..L Sorv., India, Vol. Ill (1370), Xo. 3. 
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gical relations of the coal-beds there, comparing them with those in the Karharbari 
coal-field, which view was quoted in the " Annual Report, Geol. Surv. of India," 1 
page 5. The fossils from the Mohpani coal-field, known at present, are only very 
few; they are — 

E<p<i*elaceotu stalks, mostly without any indication to which plant they might belong. 
GangamnplerU cyefopferoidei, Feistm., in different varieties, just like those in the Taichir 
bed* and the Kurharltari ooal-beds. 

Instances of closo stratigraphical relation between Talchirs and the coal-mea- 
sures liave also been observed in other places in the Central Provinces. In the 
report on the Shahpur coal-field,* page 76, the feature is thus described : — "The 
base of the Barukar group is very vaguely definable as a strict geological 
horizon. The characters of the two deposits are not only blended vertically by 
interstratification, but it would appear as if this also occurred horizontally — beds of 
decided Barakar type in one placo being represented by a decided Talchir rock 
elsewhere." 

This stratigraphical evidence in the Shahpur coal-field seems, partly at least, to 
Imj supported by the pakeontological relations ; the outcrops of the coal seams near 
Shahpur are generally very poor in fossil plants ; hut when in this district in 
February last, I made a careful search, and the fossils from two localities show a 
combination that they may well be taken to indicate the Karharbari bods there. 
These two localities arc— 

«.— The section near Kotmi, on the left bank of the Machna river, north-cast 
of Shahpur, where the following fossils were observed :— 

Piyllothera f (equisetaceous stems) ; Glottopteru eommuuu, Fstm. ; Gangamop(eri* ei/elopteroidei , 
Fstm. ; AuggeratiiopsU (Siiggeralkia) hittvpi, Bunb. ; OirpvdtAet. 

b.— The section near Dolari, on the Tdwa river, east-south-east of SMhpur, 
where the following fossils were observed : — 

Eqnitctaceom stalk ; Olottoplerit ; Gangamnpttri* ; Noggeratkioptia. 

A discussion of the localities in these several areas, specially in the Karharbari 
coal-field, and the distribution of the fossils there, will be given at end of this 
fasciculus, so as to avoid the mention of names of fossils that have not been 
described. 

1 Rec Geol. Surf., India, Vol. XI, No. 1, 

' U. IJ. M«llico« : Rec. Geol. Surv., lodia, Vol. VIII, No. 3. 



0 



THE FOSSIL FLORA OF THE LOWER GON D W AN AS. 



Systematical description op the fossils. 

According to the plan adopted in my former publications, I give first a list 
of the fossils to he described : — 
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IV. — COKIFIBJE. 
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As the fasciculus treating on the flora of tho Damuda sub-division will contain 
several forms that are also described in the present number, I shall, in order to avoid 
repetition, speak here at greater length of those forms only wliich are better repre- 
sented and more numerous in the Talchir sub-division, postponing the closer 
discussion of the others for the subsequent fasciculus. 



l.—EQ VISETA CEAH. 
Remains of equisetaeoous plants are rather rare in the Talchir sub-division, 
contrasting conspicuously with the Damuda sub-division ; the want of leaved spe- 
cimens is specially remarkable, those found being mostly equisetaeoous stalks. 
From the Talchirs, however, and from one locality in the Karharbdri beds, stalks 
were procured with fragments of leaf-organs, which, to a certain extent, permit 
of a comparison with some known forms. 

Gu>rs : SCIIIZONEURA, Schimp. 

Mongrel et Schimper: Monugr. <L pi. Com, du grin bigarri dea Voegoa, pp. 48—41. 

This genus is especially represented in the Damuda division, and I shall discuss 
it when describing the plants from that portion of the scries. 

From the present division I have to record two specimens which, I think, belong 
to ScJiuoneura. 



s 
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Scbizoxeura m i : i l i a n i (?) Schimp. PI. I, figs. 0, 7. 

Equuelum meriani, Brgt. : Hint. d. v^p. fo«s., p. 115, PI. XII, Bg. 13. 

Cuiamilet meriani, Subenk., in Scboeulcin, Abbild. v. foss. Pfl. mm d. Keupcr Frankena, 

Ub. V,fig. 4; VI, fig* 1, 2, 4. 
SckUouenra meriani, Scbimp.: Pal. vcg£t., pp. 282—283, Pl*. XV, XVI j Fuistmiintel, 

Sax. OmL Surv., India, Vol. X, pi 3, p. 138. 

I figure on Plate I, two specimens (0, 7) which represent equisetaceous stalks, 
rather shortly articulated ; the spaces hctwecn the joints faintly but broadly ribbed ; 
in the joints there are small, oblong cicatriculse with an oblong areola. In both 
specimens there are fragments of leaf organs ; they are not quite distinct, but still 
show tliat the leaves were linear, prolonged, striated, and, as it appears, inserted on 
the oblong cicatriculne. Only these two specimens were found, and although they 
do not seem quite sufficient for final determination, yet from the characters men- 
tioned they appear to me to be next to Schizoneura meriani, Schimp. ; I specially 
refer to Schimper's (/. c.) fig. 2, PI. XV. 

I hope some better preserved specimen will decide the matter. 

Loculity. — Passarabhia, in the Karharbari field, No. 5 D mine, in sandy mica- 
ceous shales above the bottom seam. 

SCUIZOKEURA? sp. PI. I, fig. 1. 

In the Talchir rocks of the Deoghur (Karaon) field, together with the Ganga- 
mopteris, an equisetaceous stalk was found, which has perhaps to be classed also 
with Schizoneura ; tho stalk is articulated, pretty broadly ribbed, but I find no 
cicatricula; in the joints ; there arc, however, fragments of leaf-organs ; as far as I 
could observe, they do not seem to indicate a spathe continuous round the joint, but 
they seem to indicate cither free leaflets or segments of the spathe like in Schizo- 
neura. It would, however, seem safer to postpone a specifical identification until 
better specimens are available. 

Other equisetaceous stalks arc figured on PI. I, figs. 1, 5, in which there is no 
indication whatever of leaf -organs ; they are also from Passarabhia, from the same 
spot as the Schizoneura ? meriani, and this would, perhaps, permit of the suggestion 
that they may belong to the same plant. 

Vertebraria. Tlate I, figs. 8, 9. 

Vertebraria is a well known plant in the Damuda division, where it is very 
numerous through all the strata; the closer discussion will therefore be given in the 
next fasciculus. The occurrence of this genus in the Talcliir- Karharbari beds seems 
to be very limited, as up to date I know only two specimens from the Karharbari 
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field winch can bo referred to Vertebraria. They represent the thinner-branched 
form of thi9 genus ; they show the middle axis, and the breaks (foldings) at irregular 
intervals on the surface, and if we are justified in placing all the Indian Verte- 
braria in one species, i. c, V. indica, Royle, there is, I think, no objection to do 
the same with the specimens under notice. 

Locality . — Passarabhia, in the Karharbari coal-field, above the bottom seam. 

I have given on Plate L, two other figures (2, 3), which apparently arc Schi:o- 
neura ; but they are from the seam on Lumki Hill (on the Komaljore river), which 
is the fourth seam in the coal-field ; and, as the other fossils procured from the same 
locality show that this seam most probably belongs to the Damuda sub-division, 
these two specimens are not to be considered as belonging to the flora of the 
Talehir-Karharbari beds ; they were figured on this Plate before the separation was 
made. 

TL—FILICBS. 

Leaves of ferns arc rather numerous in these bods, especially in the Karharbari 
coal-measures in somo places, as at Buriadi ; the shale is, as it were, packed with fern 
leaves lying in very thin layers one over the other, so that it is rather difficult to get 
good specimens without breaking them. 

The cliaracter of the ferns is also peculiar ; they all In-long, so far as is known 
from the material in hand, to single-pinnate fronds, and the prominent portion of 
them shows an anastomosing venation. Several forms exhibit very large fronds, 
and we find representatives, especially of two orders: — 

Neuropteridece and Dictyopleridece. 

Order : NEUROPTERIDEjE- 
Genus : NETJROPTERIS, Brongt., 1S28. 

■ 18S8. ni«t d. rtg. tou., p. 220. 

l&U. Behiir.: • i ft Moagvut : PUiitcn fuM. d. grit ligmi, p. 78. 

Ad. Brongniart, who established this genus (/. c), made no distinction in it 
as regards the frond, and said simply in the diagnosis of the genus : " Folia bipinnatn, 
vel rarius pinnata." 

When Prof. 8chimper described the fossil plants of the " Bunter" (I. c), he 
proposed to sub-divide this genus into two groups, one of which should comprise 
forms with bipinnatc fronds, or those from the carboniferous, while tho other one 
should represent the single-pinnate forms, or those from tho Bunter. In his Pal. d. 
vdget. foss., Vol. I, ho distinguished these two groups with special names, i.e., 
Sub-genera, JSuneuropteris : " frondc bi-tripinnata," and Neuropteridium : " f rons 
simplicitcr pinnata ;" and in the latter he placed the triassic forms. 
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Prof. Weiss 1 also uses this name, Neuropteridium, but in a quite different 
Benso, although adopting it from Prof. Schinipcr. 
Prof. Schimper's diagnosis was this : — 

" Front simpliciter pinnata, pinnit integerrimit basi coarctalit, infra medium 
batin intertit ; nerco medio plat minus ve dittincto." 
Prof. Weiss writes thus : — 

" Neuropleridium, Sehimp. Front compotita vel partita ; nerrut mediut elf* 
tinctut ted evanescent, nervulit parallelit aaepenumero aliquot e rhacki exorientibut ; 
pinnula [vel segtnenta] tola basi adnata;, partim connattr, non cordiformet." 

This diagnosis would indicate completely different plants from those which 
8chimper placed as Neuropteridium, and it seems to me that his diagnosis, as the 
prior one, has the preference. 

When first discussing the fossils now under description, I referred them to 
Schimper's second suh-division — forms with single fronds— and thought myself 
justified in considering these fossils, in combination with Voltzia heterophylla and an 
Albertia, as an important indication for the triassic age of the strata in which they 
were found. However, as it is not impossible that Voltzia heterophylla may occur 
in Permian strata, the same may be said for this single pinnate Neuropterit ; for it 
still remains true that these forms, as far as known at present, are confined to the 
Karharbari beds, and do not occur in the Damuda sub-division. 

Sub-gexus: Neu KOPTEETDitrM, Scfiimp., 1869. 

Pal. v<*get. I, p. 417. 
Necboptebjs vaeida, Feittm. Plates II- VI. 

1876. Feintmantol : Roc. Ocol. Sur»., ImlU, IX, pt. 8. p. 7«. 

Fronde timpliciter pinnata, valida, longa ; rhachide cratsa, canaliculata 
striata ; pinnulit oblique intertit, inferioribut dittantibut tuperioribut approximate, 
stadia trio, exhibenlibut ; imit minimis, oblonge rotundatit, coarctaiit, basi decurrenfe 
adnalis, nmrgine tinuosis ; mediis magnis, oblongit, lobatit an pinnato-incimt, 
tubauriculatit, basi deeurrentibut, parte inferiore basis adnatit auricula inferiore 
tuperiorem magniiudine tuperante ; pinnulit summit imot forma adaquantibut ; 
pinnula terminali subrhombea, rhachidem terminante, integra out tinuata. Neno 
primario e basi solum dittincto, dehinc soluto etanetcenle ; nervit tecundariit partim 
e basi partim e nerco medio exeuntibut arena fit repel i to furcatit. 

It would perhaps appear that I have given more figures of this species than was 
necessary ; hut as most of the specimens, on account of the length of the leaf, were 
not complete, I tried, by figuring the different portions, to give an idea of the whole 
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plant, thus avoiding an ideal figure of the plant. Amongst all the specimens two 
only represent the entire frond ; they are figured on PI. Ill, fig. 1, and PI. VI, 
fig. 5 ; they represent, however, only smaller fronds : fig. 5, PI. VI, is pretty instruct- 
ive ; it sIiowb the three different forms of the leaflets according to their position in 
the lower, middle, and upper portion of the frond. The other figures represent 
different portions of the plant ; most of them are lower and middle portions ; 
figs. 1, 2 on PI. IV, and fig. 1, PI. V, however, show the top portions of the frond ; 
they show also the terminal pinnula. Unfortunately, the secondary veins in these 
specimens appear in the print much stronger than they are in reality. Plates V and 
VI show large specimens of this species. Fig. 2 on PI. VI, to which fig. 6 belongs 
as the lower continuation, seems to me to indicate the largest specimen ; the rhachis 
is very thick, the lower pinnula) pretty large, and the upper ones profoundly lobated, 
so I conjecture that the figured specimens show only one-half of the entire frond. 
Fig. 1, PI. VI, also seems to indicate a large frond. 

The inter lion of the leajlett and the venation.— The lower leaflets are of a more 
oblongly rounded form, but yet apparently I 'current ; the middle vein is slightly 
indicated. The middle leaflets are pretty oblong, either lobated or in larger speci- 
mens deeply incised; at the base they arc constricted and auriclcd, the lower auri- 
cula is larger than the upper one ; the baso is docurrcnt into the rhachis, and they 
appear inserted on the lower portion of the base ; the midrib originates from this 
part, continues, although faintly, up to the middle of the leaf, whence it is 
resolved into the secondary veins. These veins pass out partly from the con- 
stricted base, partly from the midrib ; they are arcuate, and divide into many 
branchlets. 

The upper leaflets resemble the lower ones, and the top leaflet is obliquely 
rhomboidal, with obtuse angles. 

Some of our forms recall Schimper's Neuroptcrit grand ifolia (Schimp. et Moug., 
I. c, PI. XXXVI, fig. 1) ; but the leaflets in this are much closer, their Bubstance 
much thinner, and they do not appear so deeply lobated or incised. 

Locality. — Very common at Buriadi, mine No. 11 A, above the bottom seam ; also 
at Passarabliia, mine No. 5D and 5G, above the bottom seam ; found also at Domahni. 



Order: DICTYOPTEBIDE^: 

Representatives of this order are most numerous amongst the specimens from 
the Talchir-Karharbari beds. And it was through a form of this order tliat the 
affinity of tho deposit* was first suggested. 
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Gexts: OANGAMOrTERIS, McCoy. 

Fronde simplici (an impare pinnata ?) ; forma rariabili, nunc ovali, latiuacula, 
nunc obocato-elougata bast, attenuala umplexicauli an suhauriculata x , nunc lanceolato- 
spathulata, truncata ; nervo medio multo, nereis radianlibus, anoitomoeantibns 
retia formantibus. Fntctificatione uon obria. 

1S17. Cyrfofleri, t McCoy : Ann. and MaR. Nat. lli.L, 20, tab. 19. 3, 3<a. 
1*75. McCoy ■ Prodr. M, of Victoria, Ifcrad.- II, P . 11. 

This peculiar kind of fern was first made known from New South Wales in 
1817, when Trof. McCoy, in his paper on Australian fossils (/. c), descrihed a fem 
as Cyclopteris t angustifolia, from a single leaflet " having the fonn and netted vena- 
tion of the narrow varieties of Glossopteris broicniana, hut which appeared gen- 
crically distinct from wanting the midrih," and although referring the plant doubt- 
fully to Cycloptrris, he pointed out the apparently generic dilFerence in the anasto- 
mosing of the veins. I^ater, Prof. McCoy examined a great numher of specimens 
from the Bacchus-Marsh sandstone in Victoria in which this anastoming of veins 
and wanting of a midrib were marked and constant characters, so that he established 
a new generic name for them, Gangamnpteris. Ho described altogether three 
species : 

Gaugamopteris angustifolia, McCoy, from the Newcastle-beds and the Bac- 
chus-Marsh sandstone. 

Gang, spathulata, McCoy, from the Bacchus-Marsh sandstone. 
Gang, obliqnn, McCoy, from the same locality. 

The Indian Talehir and Karharbari beds have also yielded a good number of 
fern leaves with the characters of Gaugamopteris, so that I refer them to this genus. 
There are several species and several varieties of one species. 

Gaxgamoftebib cyclopteboides, Feistm. Pis. VII, IX, XI, figs. 2, 3, l ; X, fig. 3 ; 
XII, figs. 2, 3; XIII, figs. 1, 5; XXVI, figs. 1, 3; XXVII. 

1876. Fciitmank-l : B«. CkoL Ban., India, pp. 75, 78. 

Fronde oblonge ocali symmetrica an subobliqua, integra ; rhachide nulla, non- 
nullis nereis crasshribtts solum indieata ; nereis e basi radiontibus (cyctopleridis 
instar), anaslomosanlibus retia longiuscula ac latiitscula media in folii parte, sed 
angmtissima marginem versus formantibus {Glossopteridis instar). Basi attenu- 
ate, amplcxicauli. 

This was the first described species from the Talehir group and from the Kar- 
harbari coal-beds. But later some other forms were discovered, which agree with 
the original species in general arrangement of the veins, hut differ more or les9 in 

' The addition of Ihi. cbaractcr i. »x P lai D od furtto on. 
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the shape of the leaf and in the form of the hase ; so that, not wishing to distin- 
guish them as different species, I shall describe them as varieties only. 

The present form is more or less broadly ovate, and has, as it appears, an entire 
margin ; there is no midrib, and it is indicated in the lower portion only by several 
thiekcr veins, which, however, show the same character as the others, i. e., that 
they diverge into the leaf and are anastomosing. The areola? aro pretty long, and 
of a certain breadth in the middle and towards the base of the leaf, while they 
become narrow towards the periphery. This form shows the elosest relation to Prof. 
McCoy's Gangnmopteris obltqtM, 1 from the Bacchus-Marsh sandstone, which is also 
described by Prof. McCoy as being the most variable and common of the three 
forms described by him. In India this form is known both from the Talchir and 
Karharbari beds. 

Localities. — I have figured several specimens from different localities. Plate 
VII : two specimens of the broad form, from the Karaon field, in hard bluish-grey 
shale. Plate IX, figs. 2-6: smaller specimens of the same species from the same local- 
ity. Plate X, fig. 3 : a very small specimen, which, as I believe, belongs to the same 
species. Plate XI, figs. 2, 3, 1 : portions of the same species in greenish-grey, soft 
sandy shale from the Karanpura field. Plate XI I, figs. 2, 3 : from tho Karharbari beds 
in the Karharbari coal-field, from No. 11 A mine at Buriadi, above the bottom seam. 
Plate XIII, fig. 1 : from Mathadi ; fig. 5 : from Passarabhia, Karharbari field, from 
No. 5 1) mine, above the bottom scam. Plato XXVI, fig. 1 (3) : from the Karharbari 
beds, in the Karharbari field, from Buriadi, No. 11 A mine. Plate XXVII, figs. 2, 
3 : from the Mohpani coal-field. Besides these, the species is known from Chunka and 
Mathadi in the Karharbari field, and from Kotmi in the Shahpur area. Also 
near Lolari (Shahpur coal-field) a Gangamopteris was fouud. 

GaXGAMOPTEEIS CYCLOFTEBOIDES Vnr. STTBAUIlICrjLATA. PI. X, figs. 1, 1 fl, li ; PL 

XIII, fig. 2 ; PI. XV, figs. 1-3 ; PI XVI, fig. 3. 

Fronde longissima otali, apice obtuse acuminata ; nerco medio nullo nonnuUis 
nervis crassioribits indicato ; nereis media exparte radiantibiis, anastomosantibus 
retia tonga formantibm ; basi subattenuata, angiitis basalibiu rotunde auriculatis. 

The leaves of this form arc distinguished by their proportionally greater length, 
while the characters of the distribution of the veins arc the same as in the typical 
G. cycloptcroides ; the form of the base, however, establishes the difference ; the 
leaf becomes a little narrower towards the base, which itself at the angles gets 
broader again and is roundly subauriculatc. This variety exhibits tho longest leaves. 
I refer especially to fig. 2, Plate XV ; and as exhibiting well the auriculate base, 
to figs. 1, 3, Plate XV. 



> r»dr. PkL Vict, Dec II, PL XII, figs. 2, 3. 4. 
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I am well aware that Prof. McCoy, in giving the generical character of Gan- 
gamopferis, said, that the base is never auriculate ; hut there is, I think, also no douht 
that our leaves just described, in spite of the suhauriculate hase, have all the charac- 
ters of Gangamopferis, so that this character can hardly justify a separation of 
these leaves from Gangamopteris. I have therefore taken this character into the 
diagnosis of the genus. 

Locality.— Talchirheds in the Karanpura coal-field (Plate X, figs. 1, la, lb) ; 
from the KarharMri heds in the Karharlwiri coal-field at Buriadi ; (Plate XIII, 
fig. 2 j Plate XV, figs. 1-3 ; Plate XVI, fig. 3). 



Gangamopt. cYCLOPTERornEs var. abeolata. PI. X, fig. 2 ; PI. XVI, fig. 4u 

Foliis elongatis, forma folia var. auriculata; adrquantibus, bast subaitri- 
culatis ; nereis radiantibus, in parte basali re/ia polygonalia, nitida, parte superiore 
angusta ac elongata formantibus. 

This form differs from var. aubanriculata hy the hase heing scarcely auriculate, 
and hy the basal lateral veins forming a nice polygonal net-work, while the areolae 
in the upper portion are long and narrow like in the other forms. 

Locality. — One specimen was found in the KarharMri beds of the Karharbari 
field, at Buriadi, No. 11 A mine (PI. XVI, fig. 1), and one fragment in the Talclur 
shales of the Karanpura coal-field (Plate X, tig. 2). 



Gangam. ctcix) pte ko ides var. attenuata. PI. XI, fig. 1 ; PI. XII, fig. 1 ; PI. 
XIII, fig. 3; PI. XIV, figs. 1,2; PI. XVI, fig. 5 ; PI. XXVII, fig. 1. 

Fronde oblonge an ocato-spathulata, bati attenuata, amplexicauli, acuminata ; 
nereis mediis inferiorc in jxirte crassioribus, dehinc subarcuate radiatim eggrcdien- 
tibus, retia longa et angusta formantibus. 

The leaves have the same distribution of veins as Gangamopteris cyclopteroiden, 
but the leaf is a little longer, and becomes much narrower towards the base, which 
is encircling. Some of the middle veins are thicker in the basal portion of the 
leaf, whence the other veins pass out, forming oblong narrow nets. 

Locality.— From the Talchir beds in the Karanpura field (PI. XI, p. 1); from 
the Karharbari beds at Buriadi, Karharbdri field fPL XII, fig. 1, Pis. XIV, figs. 1-2, 
XVI, 5); and atMathadi in the same coal-field (Pi. XIIT, fig. 3). Also from Mohpani 
coal-field (PI. XXVII, tig. 1). 
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Gangamopteris (?) BmiADiCA, n. sp. PI. XVIII, figs. 1-2, 2a, 

Froude pinnata,foliis lanceolato-spathulatis, truncal is ; nereis e basi attenuata 
nonnullis crassioribns radiatim eggredientibits, dehine fnrcatis el anaslomosantibus, 
retia longissitna angustaque fonnantibns, recte radiantibius. 

Amongst the plants from the Karharbari beds there are some leaves which by 
the ratliary disposition of the veins, and their anastomosing, belong apparently to 
the genus Gangamopteris, but the shape of the leaf is conspicuously different. 
The leaves are lanccolatc-spathulato, pretty long, broader and obtusely rounded at 
the apex, and narrower at the base. The veins pass out from the attenuate base as 
several Btrong veins, which are soon divided into branches, which, however, are anas- 
tomosing again, and form long and narrow, straightly radiating nets. By this 
straight radiation of the veins the present form differs from those mentioned before, 
so that I think it well represents a new species. 

The form of the leaf, with the very attenuate base, would indicate perhaps that 
these leaves belong to a pinnate frond, which of course can only be proved by 
direct ol>servutions. For the present, it may be sufficient to establish the difference 
of this form from the others. 

Locality.— U the Karharbari beds at Buriadi, Karharbari field, No. 1LV 
mine. 

Gangamopteris major, sp. n. Fl. XIV, fig. 3; PI. XVI, figs. 1-2, 2a. 

Foliis spathnlatis apice aeuminatisan obtusis, basi angnstalis, margine integer- 
rimis; nereis in jnirte basali attenuata nonnultis, exqnibus ceteris /ureal ione orienti- 
bus, anaslotnosantibu8, recte radiantibus, retia Monge-ungnsta formantibus. 

The distribution and direction of the veins in this species is very similar to that 
in the previous species {G. buriadicia), the form of the leaf, however, being totally 
different, i. <?., regularly spathulate. The basal portion is pretty narrow. In tlu's 
portion there are only few veins, and they are straightly radiating, which is also the 
case with the others originating from them by repeated division ; they arc anastomo- 
sing and form long and narrow nets. 

This form recalls in some degree Prof. McCoy's Gangamopteris spathnlata' but 
our leaves are larger, and the veins are from the base completely and straightly ra- 
diating, while in McCoy's species they radiate arcuately, from the Ixisc up to the 
apex. 

I have given three figures, of which fig. 2, PI. XVI, is not so large as the othcrs> 
and also has an obtusely rounded apex, while the two others show their apex ob- 
tusely pointed. I do not, however, think it necessary to separate this specimen from 
the others, as the distribution and direction of the veins is the same in all the 
figures. 

' l'rodr. Pal. of Victoria, Dec. II. p. 12, PL XIII, flg». 1, la. 
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Locality. — All three figured specimens are from the Karharbari beds in the Kar- 
harbari coal-field, at Buriadi, No. 11A mine; besides this the species is known from 
Chunka, Domahni, and Jogitand. 

Gaxgamopteris AKGrsTiroLU, McCoy. Fl. IX, fig. 5. 

1847. Cfrfopt™ angviifblu,, McCoy. An. «>d. Vug. N»t. Hi«U, Vol. XX, t»b. 19, fig*. I, 8a. 
1878. <7.>n ? . aqfMtjfWia. McCoy, l'rodr P»l. Vict., Doc. 11, p. 11, PI*. XII, f g. 1, XI II, 6g. 2. 

Two loaves from the Talchir and Karharbari beds wen? determined as Gang, 
angustifnl'm, McCoy; ns to the description I must refer to McCoy's original papers, 
where this species is sufficiently treated of. I have figured only this siieeimen from 
the Talchir shale. 

This form seems to be pretty frequent in Australia, and was described by McCoy 
from Guntawang Mudgee, New South AVales, and from the Bacchus-Marsh sand- 
stone in Victoria. 

Locality. — In the Talchir beds of the Deoghur (Karaon) field, and in the Kar- 
harbari beds, at Domahni, in the Karharbari field. 

Cents : GLOSSOPTERIS, Brongt., 1828. 

This genus is disproportionately numerous in the Damuda division of the lower 
Godwanas, and it will therefore be discussed as fully as necessary in the next fasci- 
culus. In the present paper I have to describe three species only, two of which, 
however, also occur in the Damuda division, where they are more frequent. 



Fronde »hnplici plcrumque speciosa, integerrima ovato-oblonga apice obtuse 
an elongato acuminata, basi allenuata, rhachide crania usque ad apicem producta; 
nereis laleralibus teneris, sub angulo acuto eggredientibus,retia oblonga, angustissitna 
rachi proxima latinscula formantibus. 

This is a very common form in the Damuda division, where it is found through 
all the beds and at most of the localities. It attains generally a pretty large size 
(younger leaves of course being smaller) ; it is oblongly, sometimes, however, more 
obtusely, acuminate at the apex, and narrowing towards the base; the rbachis is rath- 
er thick, and from this the secondary veins pass arcuately at pretty acute angles ; 
close to the rbachis the veins are a liltle thickish ; further on tbey are thin, anasto- 
mosing, and form long and narrow nets. To show the venation I have enlarged a 
portion in fig. la, PL XVIL 



Glossopteris communis, Feist. PL XVII, figs. 1, 2, 2a. 



1876. Fe'utuiatilcl i Jonrn. A*. Soc Bt-ngal, Vol. XLV, p. 375. 
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I shall have occasion to mention this species again when describing the form 
of the Damuda division, when more specimens will be figured. 

Locality. — Karharbari beds at Miltliadi, No. 1 shaft, in the Karharbari field 
(PI. XVII, figs.l, 2), and at Passarabhia, above the bottom seam, in the same field. 
Also in the Mohpani coal-field, and at Kotmi, Sbapur area. More frequently in the 
Karharbari field at Passarabhia, Nos. 1713 and 170 mines, above and within the 
third seam. 

Glossoptkris (damudiea Ms.) 

From the shaft No. 17C, at Passarabhia (sco further on), besides the Glossop. 
teris communis, there is another species known elsewhere only in the Damuda sub- 
division, from which it was obtained long before the fossils at this place were dis- 
covered. 

It is a leaf with a distinct rhaehis, the veins passing out from the same in an 
approximately straight direction ; they form anastomoses, the meshes being broad 
and oblongly polygonal towards the rhaehis, and becoming narrower by repeated fur- 
cation towards the margin, preserving, however, their shape. The leaves attain some- 
times a very large size. 

I do not publish the description of this form here, as it is more frequent in the 
Damuda sub-division, but in my manuscript notes I have called it 01. damudiea, 
which name, I think, I shall retain even now after it has been discovered in the Kar- 
harbari coal-field ; the shaft No. 17C works the third seam, and this Glossopleris is 
from the shale above this scam, which, however, as I explain at end of this paper, is 
still to be considered as belonging to the Karharbari beds in the Karharbari coal- 
field. 

Glossopteris decipiens, sp. n. PI. XVTII, figs. 3, 4, 5 ; EL XXIV, fig. 6. 

Fronde anguste spathulata basipaulum attemtata, angulis basilaribtis subauri- 
cidatti; costa inferiore in parte folii crassiuscula, apicem versus etanescente in nervos 
secundarios soluta. Nereis secundariis e basi rhachideque arcualim eggredientibits 
in portione apicali radiatim dispositis, omnibus anastomosantibus retiu oblonga 
angusta formantibus. 

The leaf is oblongly spathulate, with a slightly narrowed base ; the basal angle 
seems to have been rounded or slightly auriculatc. The midrib is thickish, but runs 
up only about to two-thirds of the leaf, whence it disappears, and is resolved into the 
secondary veins. This character is the more remarkable, as this form, although a 
Olossopteris, resembles, on the other hand, in the top portion of the venation, a 
Gangamopteris. The secondary veins pass out arcuately from the base and from the 
rhaehis, are anastomosing, and form oblong and narrow meshes. 

I would feel inclined to consider this form as transitional between Olossopteris 
and Gangamopteris. 
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Locality.— In the Karharbdri beds at Buriadi, No. 11A mine, in the Karharbdri 
field ; also at Jogitand, No. 2 shaft. 

Glossopteris, sp. 

As I mentioned before, a Glossopteris was also found in the Talchir shales of 
the Karanpura coal-field, but the veins are not quite distinctly preserved, so that it 
does not quite well permit of final specifical determination ; the midrib, however, is 
very distinct, and there is no doubt about the specimen being a Glossopteris. 

Sagenopteris (?) btoliczkana. Plate XIII, fig. <k 

1876. Rsc- Geol. 8urr., India. Vol IX, pt 4, p. 139. 

From the relative position of two leaves on one specimen I consider them to 
be connected, forming so a fingered leaf. The longer of the two appears to me as 
the middle portion, while the other one would represent a lateral leaf. There is 
no marked midrib, although in the basal portion there is an indication of it. The 
secondary veins pass at a very acute angle into the surface of the leaf, and are 
anastomosing, forming oblong, acutely-angled meshes. I think Sagenopleris is the 
only genus which this specimen can be referred to. 

Locality. — Karharbdri beds at Domahni, in the Karharbdri field. 

Fern-rhkome. 1 — On Plate XIII, fig. 6, a specimen is figured, which appears as 
the impression of a stalk, with rhomboidal markings on the surface. These markings 
do not seem to be disposed in any fixed order, although a generally spiral arrange- 
ment can be recognized. The markings (cicatriculse) themselves are of a different 
size, but oblongly rhomboidal in outline. 

It appears to be the subterraneous vegetative organ (rhizome) of a fern. If wc 
consider the rhomboidal scars, and if we assume that it belongs to some of the 
described ferns, I would be inclined to consider it as belonging to Neuropteris valida, 
Fstm., the stalks of which have the thickness required to leave, after their detach- 
ment, the rhomboidal scars exhibited on the surface of tho figured specimen. 

Locality. — Buriadi, No. 11A mine, Karharbdri coal-field, Karharbdri beds. 

lll.—CYCADEA OEM. 
Gents: GLOSSOZAMITE8, Schimp. 

1870-72. Schitnper: Pal. v#g#t, Vol. II, p. 163. 

This genus was established by Schimper from a form of Pteropfiyllum and some 
forms of Podozamites. Two impressions belonging to one and the same leaf, from 

1 It i» knnwn that recently Fern-rhiiome. were deacribed with the generic name RkUomaptcrii, and there were 
even .peci*. e«t»bli»h«I with thin name. 1 .hare completely tbe view of the author, of this twtbud, although it b not 
approved of by other., tor the name RkiivtovpUrii uiraii* ju.t a. much aa Fern-rhiiome. 
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the Karharbari beds, appear to me to represent this genus, although they in one 
point do not agree quite with Schimper's diagnosis ; this refers to the symmetrical 
shape of the leaflet ; but the Gloaaozamitea achenki, which is figured by Heer, 1 also 
shows an oblique (or at least inequilateral) shape of the leaflets, so that the slightly 
oblique form of the Indian specimen would not bo any objection to its being classed 
with Gtessozamites, while the other characters agree. 

Glossozamites, as known at present, has its representatives in liassic (1 species 
= Glo8»oz. oblongifolius, Kurr., sp.), and in cretaceous rocks (4 species = Glossoz. 
zitelli, 8chcnk, sp., Gl. Hoheneggeri, Schk., sp., Gl. obovatus, Schk., sp., and 
Gl. schenki, Hecr). I think that this at present known geological range of the 
genus can likewise be no objection to my considering the Indian leaf a Glossoza. 
mite*. The largest leaflets at present known are those of Gloatozamitea zitteli, 
8chenk, sp. 

Wo could, of course, class our specimen also with Podozamitea, but as Prof. 
Schimper separated those forms, to which our specimen is closely allied, as Glosso- 
tamitea, I think it more correct to follow his classification. 



Glossozamites stoliczkanus, Fttm. Plate XX, figs. 4, 5. 

1876. Fetatm&ntel : Bee. G«l Suit., India, Vol. IX, pt 4, p. 148. 

Frondia forma magnitudineque ignota. Foliia elongate ooalibu* validis, 8 cm. 
longis, 23 mm. lalis ; media in parte latissimis apicalem partem versus attenuate 
rotundatis ; parte basali aquali modo angustata, angulia basalibu* obtusatis ; foliia 
tola ban (/) an media in parte baaia {?) inaertia ; nereis crebris e bosi recte diver- 
gentibus, semel bisque fur calls. 

There is only one leaf known, of which both the positive and negative impres- 
sions are preserved and figured on Plate XX. I think the shape and base of the 
leaflet shows evidently that it belongs to a pinnate leaf, which was distichous ; the 
Ungulate form is also conspicuous, and the distribution of the veins agrees with the 
description given by Schimper for Glossozamites. 

There is, I think, also little doubt that this form is a Zamiea. 

If my identification is correct, then this form is the largest known Glosao- 
zamites. 

The veins pass out from the whole base, are straightly divergent, and once or 
twice forked ; only those veins close to the basal angles pass, slightly arcuated, to 
the margin. 

Locality.— This leaf (PI. XX, figs. 4, 5) is from the Karharbari beds at Domahni, 
in the Karharbari coal-field. 

Floi» fo«ilU «r«tic», Vol. Ill, PI. XVI, fig. 6. (Kreida flora d«r antUcben tone.) 



20 



THE TOSSIL FLORA OF THE LOWER GONDWANAS. 



a.— NOG G ER ATHIOPSIDE.E. 

(NOG CJ E R ATI! IE J2 exp.) 
(Cycadeacej: an Conifer^?). 



In the TCucliir-Karharbari bods, and more frequently in the Damuda division of 
the Indian coal-bearing rocks, there occur certain oblong and spathulate leaves with 
straight, slightly diverging, and distinctly once or several times bifurcate veins, 
fragments of which were doubtfully classed with Noggerathia 1 by the first describer, 
Sir Ch. Bunbury, and since then these- leaves were quoted with this name. I 
myself considered these leaves at first as Noggerathia, classing them with the 
Zamicts. 

But last year when examining these Indian leaves more carefully, and com- 
paring them with tho descriptions by "Weiss and specially by Prof. Hoer, which were 
not at my disposal when writing my first notes on this subject, I arrived at the 
conclusion that these Indian leaves cannot possibly be identified with Noggerathia, 
and 1 compared them with Zumia. In a communication to the Geological Magazine, 
dated 11th May 1877,' I wrote: "I wish to state that our Noggerathia from the 
Damuda series' does not agree with the genus as defined by Schimper, Weiss, and 
more recently by Prof. O. Hccr ; I have allowed the name to stand as a matter of 
convenience. Our Noggerathia is more allied to Zamia than to any other genus." 
In order to explain this statement further, it will be well to discuss briefly the recent 
views about the Noggeralhiea?, to show how far our Indian leaves, supposed to be 
Noggerathia, are different from Noggerathia in the proper sense. 

As regards the systematical position, so much appears certain at present — that 
the NoggerathUce belong to the Oymnosperms, a class which especially includes the 
Cycadcacca; and Coni/crw. Sternberg classed Noggerathia with tho Palma, 
Goppcrt with tho ferns, as did Unger. Brongniart, however, con-sidered it closely 
allied with tho Cycadeacea ; Sir Ch. Bunbury, who first described the Indian form, 
although mentioning the possibility of its being a fern, was rather inclined to refer 
it to the Cycadeacem or a neighbouring family. But this classification, like my 
own, refers to leaves which cannot be classed with Noggerathia, although they may 
probably belong to Cycadeacece. 

Prof. Gcinitz adopted the classification of Brongniart. Schimper, in his Pal. 
veg6t., placed Noggerathia with the Cycadeacene (Zamiea) ; Saporta also quotes 
Noggerathia amongst the Cycadeacea, and it was on tho authority of these 
authors (as the most recent ones) that I, considering our Indian leaves also as 
Noggerathia, insisted on their belonging to the Cycadeacem. Wo shall, however, see 

' Quart- Jnnrn. Gool. Soc., Vol. XVII : Foaail plant* from Nagpor*. 

G«il. Magazine, 1877. pp. 431-433. 
* With wbich at that tuna I included the Talcluro aa well aa tbe Karh;irb»ri ooal-bdU. 
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that our leaves have to be eliminated from tho characteristic forms of Noggerathia, 
and have to be placed elsewhere. 

I have, however, to refer specially to some remarks of mine upon this subject- 
In the Gcol. Magaz., 187G, p. 489, I wrote as follows :— " Cycadcous plants are not 
absent at all ; on the contrary, Sir Ch. Bunbury's Noggerathia hislopi has its place 
here ; and I determined besides this another Noggerathia from the South Godavari 
District as very near, if not quite identical with, the Noggerathia vogemaca, Bronn, 
and lately a Gloatoza mites, Schimp. . . ." "With this statement I referred the 
fossil which Sir Ch. Bunbury called Ndgg. htilopi to the Cycadeacea, without 
stating that Bunbury himself had done so, and without noting that all Ndggerathieat 
belong to the Cycadeacece. As regards Ndgg. vogesiaca, I refer to the literature 
(Bronn, Schenk, and Schimper), specially to Schimper's Pal. vegct., whore it is 
described as Macropterygium amongst the Zamiece ; as regards GUtuoeamtet, the 
name itself is an explanation. 

In a subsequent paper, 1877, Roc. Geol. Suit., 1 p. 72, I wrote as follows :— 
" The resemblance of Noggerathia in its well defined characters with some Zamiece 
is so striking, that there can be little doubt but that it belongs to tliis order or very 
near." This statement was supported by the following :—" If we compare the 
larbonifcrous Ndgg. folioaa, Stbg., with Sphenozamites rossi, Zign., there is cer- 
tainly a great similarity between them. . ." The comparison was made also by 
Schimper, who added still as another reference the cycadeaceous genus Podoza- 
mitet. I Baid further on :— " Our Damuda Noggerathia resembles very much the 
leaves of some living Zamiece, so that all evidence seems to prove the views of 
Brongniart that Noggerathia is a Cyeadeacea and most probably a Zamiea." This 
statement was made, considering specially our Indian leaves, which, however, as I 
shall show presently, after closer examination appear not to belong to Noggerathia. 

After the short paper referred to in the Records was written, two publications 
came to my hands which treated on the Ndggeralhiea, and which shewed mo that 
the Indian leaves under description do not belong to this family, and which also 
opened new views of tho systematical position of the Ndggerathiea. Each of these 
papers, however, assigned to them a different place in the system. 

The one is Prof. Weiss' paper on the Fossil Flora of the Saar-Rhine basin,' and 
the Noggeralhiea are discussed in No. 2, p. 189, et seq. Although this fasciculus 
was published already in 1871, our Library did not get a copy until the 23rd of 
August 1877, so that, although having heard of the work from Europe, I could not 
refer to it. Prof. Weiss places the Ndggerathiece doubtfully with the Monocoty. 
ledone<e ; from his diagnosis I shall repeat only those sentences referring to the 
leaves (p. 189) : — " Folia parallelinervia plerumque magna euneata vel elongata 
parallels marginibu*, ramo tramverte inserta, biserialia alternantiaque aul spiral- 



• Vol. X, P t II. 

» Fell. Flora <<« juogiten 8t«ink<,U«i>f<,rmati a n und de« Brittfegtafen im Saor-RhfingeWeU. 
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iter disposita, demum approximate ; nervi kimerosi ^cquALES vel crassiores et 

TEXUIORES, SIM. PUCES NEC DICHOTOMI SED ALIIS IXTERPOSITI." 

The veins are equal (Noggerathia) or alternately thicker and thinner, simple, 
not forked, hut increasing their numher by interposition between others. The type 
is Noggcrathia foliosa, Stbg. In this character of the veins lies the chief difference 
of our Indian leaves from Noggerathia ; I examined our leaves, and they show 
distinctly forked veins. 

As regards the insertion of the leaves, our specimens do not admit of a conclu- 
sive judgment; but the rigid appearance of the leaves, their somewhat oblique 
shape, and then one specimen from Uarkoi (Satpura basin) winch shows two leaves 
as it were in their natural position, as they were inserted on the stalk, would make 
us suggest that the leaves were distichous on a common stalk, and not spiral, as it 
appears in another Indian form, which I describe as Euryphylhtm, gen. n. 

It appears therefore that with reference to Prof. Weiss' description, our Indian 
leaves are different from Noggerathia in his sense, nor can they be ilonoco- 
tyledonous. 

That the Xoggerathiea (in the proper sense) cannot be Monocotyledonea was 
shown by Prof. Hecr' in his " Beitrage zur fossilen Flora Spitzbergens," and there re- 
mained the Gymnosperms only with which they could be classed. 

Prof. Hecr concludes his discussion of this point with the following sentence 
(p. 19) : " From the facts mentioned we conclude that the Noggerathiew form a 
peculiar family of the coal period, belonging to the order of Conifera:. It probably 
effects the passage to the Cycadeacecc ; and Oingko and Phyllocladtts, also perhaps 
Wclwitschia, form the links between those coal plants and the present creation."* 

But from his classification, given in the same paper, it will be seen that our 
Indian loaves cannot be identified with any of the three genera which Prof. Ileer 
characterises as follows :— 

1. " Noeggerathia, with distichous leaves, which are cuncifurni at base, and contain numerous 
equally strong veins which arc radiarily diverging. 

2. Riyuchogonium, witli (spirally (?; disposed leave*, which have parallel margins and are not, or 
only slightly, narrower at base, with numerous equally strong longitudinal veins, which are parallel, 
with rostrate fruits ribbed in the rostrum. 

8. Coniailet, with spirally disposed leaves, with parallel margins, only slightly narrower at base, 
with parallel unequally strong longitudinal veins."' 

' Flora fmwilis arctica. Vol. IV, 1877, which arrived in Calcutta oa the 2nd of May 1877. 

1 Aii« den TorliegeodvQ Thatsaelieu nchlimuicn wir, dass die JCoggerathiea! eine tigeutb umliebe, der Steinkoklen- 
zcit atijfeburetide Familir bilden, wclche Zar Ordnuog d<r Coniteren gwhort. Sic diirft* den Cbcrgnng zuden Crcadeen 
fMMdttda und Ginijhu und Phylloeladu; vicllvicht audi Welmltciia aind wohl die Ankniipfung»punkt« dieaer 
BteiDkohlenpHanien an die jetzigi- Sehopfung." 

1 1. Xuggtratkia mit zwcizeilig g*oidneten Slattern, die am Grundc keilformig Tcrtclimalcrt aind and zaUlreiche 
gleich rtarko IJingnncrTen haben, di« Btrahleufonuig anaeinander laufen. 

2. Rk^nchogoaium epiralig gentellten (?] Wattern, die parollclneitig, am ;firundc nicht oder nur wring vcr- 
aehmalcrt, mit lahlreicken gleieh.tarkeu Lauganerven, die parallel vcrlaofcn ond mit geacbiialwltcn, im Scbnabel 
gerippten Friicbtco. 

3. Cordaitrt mit spiralig geatellten Blattirn, die paralleUeitig am Grande nur weing vcncbmiilert, mit ungioich- 
»tarken, pirallelen UngauerTeu." 
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If we compare with these the description of the Indian leaves and the figures, 
we shall find that they are different from all three forms. It would be therefore 
quite inappropriate to use for these Indian leaves the name Mggeralhia, as this name 
would convey a wrong idea on the character and nature of these leaves, nor can they 
he placed with the Noggerathiece altogether. 

In order, however, to retain for these leaves something of the former denomina- 
tion, I propose to establish for them the family name Noggerathiopaidea with the 
genus Noggerathiopais, placing them at end of the Cycadeacece, for so long as their 
proper position is not more conclusively cstahlished. 

The family Nbggerathiopaidea: is therefore characterised as follows : — 

Foliis Noggeralhwrnm foliia aimilibua nereis crebria e bast eggredientibua, 
eraaaiuaculia dehinc furcatU. 

Genus— NOGGERATIIIOPSIS, nov. 

(N ogge ratuia — export e.) 

Foliia biacrialibua (?) e basi cuneiformibua an elongato apathulatU an subrhom- 
beia marginibua rectia an paulo aubincurcatia ; nervia crebria, e basi eraaaiuaculia, 
deinde bis plurieave furcalia in folium dicer gentibua, tenuibua. 

This genus comprises all the Indian leaves formerly mentioned as Noggerathia, 
the distribution of which goes through all the strata from tho Talchirs up to the 
Kamthis, from the latter of which they were first described. So long as contra- 
dictory evidence is not found, I feel inclined, regarding the rigidity of the leaves, their 
shape, and the character of the veins, to consider these leaves as of cycadeaceous 
plants, and the living forms, Encephalartoa 1 and Zamia, 1 and the fossil Fodozamilea, 
may represent their analogues. 

NoGGEUATHiorsis (Zamia?) HisLOPi— Bunb., sp. PI. XIX, figs. 1-6 ; PI. XX, 

figs. 1, 1«. 

1861. yojgtratMa i (Cfdopteruf) kUlopi ■. Quart. Joara. GeoL 8oc, Loud.. Vol. XVTI, p. 834. Pi. X, fig. 6. 

Sir Ch. Bunbury's figure (/. <?.) represents a very fragmentary specimen from 
which it would scarcely be possible to recognize the species again. But from his de- 
scriptions it can be seen that he had several portions before him from which he 
formed the diagnosis ; and there are also in the Geological Museum several speci- 
mens of this fossil in the collection from tho Nagpur district, so that there is no 
doubt in identifying this plant from other localities. Sir Ch. Bunbury gave the 
following description (J. c, p. 334). 

1 S»porta: P»L franc, 1873, No. 11. Vtfgtft., PL LXX1V, figs. 1-3, 4. 
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" The leaf was of a narrow wedge-shape, widening gradually upwards from a narrow base, not, 
however, quite symmetrical, but very slightly oblique, the terminal portion, which is well seen in one 
fragment, very conspicuously oblique, rounded at the actual apex, ami thence sloping away with a 
gentle curve and forming a very obtuse and rounded angle with the other (lower) margin. The leaf 
(m far as can be judged from mere impressions) appears to have been of a firm and rather rigid tex- 
ture, with a smooth surface. The largest fragment I have seen is about 6 J inches long, the breadth 
in no part seemingly much exceeding I inch. Veins numerous, all equal and uniform, with no appear- 
ance of a midrib, strong aud rather coarse, radiating from the base, but spreading very gradually and 
forming a very small angle with one another, M that for any short distance they appear nearly parallel, 
they are once and twice forked, but very sparingly, the branches diverging very gradually and all end 
in the terminal margin." 

This description of Sir Ch. Bunbury is pretty well applicable to the leaves I 
have figured in the present paper, specially as regards the shape of the leaf and gen- 
eral character of the veins. But if we examine the veins closer, we shall find the 
following : The veins pass out, about equally strong, from the base (as is specially ex- 
hibited in fig. 6, PL XIX, and fig. 1, PL XX) ; close above the base they are forked, 
and then several times again, at different intervals in the length of the venation. Ac- 
cording to tho slinpc of the leaf, the veins arc diverging and much thinner in the api- 
cal portion. 

The shape of tho leaf, as described by Sir Ch. Bunbury, is generally more or less 
oblique. The most complete leaf I have observed is figured PL XX, fig. 1 ; it is also 
the longest, measuring about G$ inches, and about 1£ inches in breadth; all the 
leaves are detached, and none of them show the base preserved. 

Localities. — One leaf is known from the Talehir shales of the Deoghur (Kara- 
on field) figured PL XIX, fig. 1. It is very fragmentary, and tho outline is restored, 
but I think the apex is made rather too obtuse. In the Karharbdri beds of the 
Karharbdri coal-field these leaves are more numerous, the figured specimens PL XIX 
tig. 2, 6, and PL XX fig. 1, arc from Buriadi, No. 11A mine ; besides these the 
species is known from Passarabhia. It occurred also near Kotrni and Dolari in the 
8hahpur area, and in the Mohpani coal-field. 

On PL XLX fig. 3-5, I have figured three smaller specimens of leaves which 
show all the characters of the others, just described as Nogg. hislopi, but differ 
from them by their size ; they are much smaller, they show well tho oblique shape, 
the apex, and the character of the veins. In spite of this difference in size, I do not 
think it necessary to soparatc them in any way from the species just mentioned. 

Locality.— All the three specimens arc from the Karharbdri-bcds at Domahni, 
Karharbdri coal-field. 

NoGGERATHIOPS. HISLOPI, var. SirBRHOMBOIDALIS. 

Another leaf is figured on PL XX, fig. 2. It agrees in general with the other 
leaves mentioned as Noggerathiopg. htilopi; it is, however, much narrower at 
base, becoming proportionally wider in the upper part, with an obtusely pointed 
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apex, so that the shape of the leaf as a whole is more rhomhoidal, and I am perhaps 
not wrong in designating it as var. mbrhomboidalu of the typical N. hialopi. It 
shows well the oblique shape of the leaf. The veins are also several times distinctly 
forked. 

Locality.— This form is from the Karharbari beds of the Karharbari coal-field, 
at Jogitand, No. 2 shaft. 

I have had already occasion to point out the difference of the leaves known 
as Noggeralhia, from the genus Schizoneura and from the Australian form figured as 
Zeugophyllites. There is no necessity to point to this again; but so much I may 
mention, that Prof. Dana's' figures of Noggerathia differ from our forms by the want 
of forked veins, Dana's figures showing single veins. All the specimens, however, I 
have seen from New South Wales, from the Newcastle coal-beds, show clearly forked 
veins. In this they resemble the Indian forms, although the Australian ones partly 
differ in the shape of the leaf. Still all I have said about the Indian leaves (as 
differing from Noggerathia) refers also to these Australian leaves from the New- 
castle beds; and these, too, in my opinion, cannot be classed with Noggerathia. I 
would place them with Nbggerathiopgw with the respective specific names. 

IV.— Class: CONIFER JE t . 

While it appears to me that the forms just described as Noggeratfiiopsia {Nog- 
gerathut) are more closely related to Cycadeacea; (Zamieaj) than to any other class 
of plant, there is one specimen figured on PI. XXI which appears to me to bo closer 
allied with some Coniferw. I procured it in January 1877 from the shale of the 
Buriadi coal mine, in the Karharbari coal-field. It shows a portion of a stem and two 
leaves lying close to it. Closer examination shows that the upper of the two leaves is 
attached to the stem, and there is hardly any doubt of its belonging totho same. The; 
attachment or insertion is in such a way that if we imagine the leaf to be detached, 
there would be left a mark about similar to that shown in the lower portion of the 
stem nearly in the median line, and I think this mark shows the place where a leaf 
was inserted. 

These circumstances make me believe that the lower of the two leaves also be- 
longs to the stem, although not directly attached to it ; but its position, in comparison 
with tliat of the upper one, favours this supposition, and it is not impossible that 
this lower leaf, lying a little to the side of the stem, may be the one detached from 
the place where the mark is left in the median line of the lower portion of the 
stem. 

The leaves differ in shape from those described in the preceding pages as Nog- 
geralhiopsis, although the venation is somowhat similar, but more divergent and 
slightly arcuate towards the margin; the leaves do not appear, however, so rigid as 



1 IVited Stales EipUxteg Expedition, Geology ISIS. 
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those of tho Noggerathiopaia, and recall more the broad leaves of certain Coniferce 
with which we hare probably to compare our fossil. Amongst the living forms of 
Contferee to be taken into this consideration, there is especially the genus Damara, 
which has some analogies with our form, but still more perhaps the genus JPhylloela- 
dua. Amongst the fossil Coni/erce a slight analogy is found in the genus Albertia. 
Taking, therefore, the closer relation of our fossil to the Conifera, as more probable 
than to any other class of plants, I would propose to consider it as a new genus 
with the name EuryphyUtm} 

In the possible case, that the fossils, already described as Noggerathiopaia in 
the present paper, should by further investigations (if, for instance, stems or branches 
should be found) prove to be closer to the Conifera than to the Cycadeacete, they 
would perhaps represent other species of Euryphyllum. For the present, however, 
I treat the former as closer to the Zamie<c. 



Plantia arboreia; ramis (truncisquc ?) foliatia ; foliia apiraliter diapoaitia, 
talis; nerrti crebria, e boat radiant ibua, pluries furcatia. 

Besides the specimen figured, there arc also some detached leaves, which, I 
think, belong to the same genus, but which I have not figured, as they offer no 
further evidence as to the nature of tho plant. 

This form is at present known from the Karharbari coal-field only, where the 
shales of the two lower scams contain the most interesting fossil flora of the Indian 
coal-bearing rocks. 



Plantia arboreta, foliatia ; foliia ozato~apathulatia an rhonibeo-ovalibua, baai valde 
attenuatia ; apice obtuaia ; apiraliter diapoaitia ; nertia crebria, e baai craaaiuaculia, 
dehinc radiatimfolium intrantibtu, bia ac pluriea furcatia morginem veraua aubarcualia. 

The only species known at present I name in honour of Mr. I. J. Whitty, 
the Superintendent of tho Karharbari collieries, who was the first to discover this 
interesting flora. 

The figured specimen seems to represent a portion of the stem, and it should 
perhaps be considered as the upper portion, where leaves are still inserted ; two 
leaves arc preserved which can be considered as in connection with tho stem ; in 
the median line of tho lower portion there is an oblong-oval mark, which, as it 
appears, is that of a detached leaf. 



Genus : EURYPHYLLUM, nor. 



Eubtphtllt:m Wuittianum, sp. n. Fl. XXI, figs. 1, la. 



'fcpfc bre.d.and^.Uorle.f. 
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The leaves, in comparison with their size, appear to hare been of a rather soft, 
or thin, leathery, consistence ; they arc ovate-spathulate or rhomboidai-ovatc, pretty 
narrow at base. The veins are numerous, thickish, when they pass out from the 
base, whence they are twice, or several times, forked, radiating into the leaf, slightly 
arcuate towards the margin. The relations to living forms were mentioned before. 

Locality.— Karharbari beds, at Buriadi, No. 11A mine, in the Karharbari coal- 
field, above the bottom seam. 

V.— Class: CONIFERS. 

Our knowledge of fossil Coniferm has been considerably increased by recent 
investigations. I especially allude to those forms of the mesozoio period which 
Professor Heer comprises under the name of Salitburieee ; Prof essor Heer has placed 
five forms in this family as follows : — 

Phonicoptit, Baiera, Ginkgo (also written Qingko), Trichopityt, and Czekan- 

But this family is also represented in older formations by Bieranophyllum, 
Brongt., and Gingkophyllum and Baiera. The cretaceous Eolirion very likely 
belongs to the same family. According to the opinion of Professor Heer, the 
NSggerathieee (not the Indian leaves) belong to the Contferce, or are at least transi- 
tional forms, and the form described by me as Euryphyllum is most likely also a 
coniferous plant. These are mostly broad-leaved forms, with numerous veins, and it 
would seem that this group of Conferee was much more numerous and more widely 
distributed in former times than at present* as represented especially by Bamara, 
Phyllocladut, and Saluburea. "While I have described the Euryphyllum as probably 
belonging to the Conifera, I have now to record some true Conifera. 

Ge>xs: VOLTZIA,.^. 

Arboribm proceris, rami* plus minus regulariter pinnatim ramuUmt. Foliis in 
eadem planta tariit, brevioribm et longioribut. 

Tho best existing figures of forms belonging to this genus are in 8chimper's 
and Mougcot's paper : Monogr. des plantes fossUes du gres bigarre, and it is in the 
triassic formation that this genus is most numerous, although it is not absent in 
permian {tee the two species of Professor Heer). 

The triassic forms known at present are — 

Voltzia helerophyllo, Schimp. (include Voltz. brevifolia, V.rigida, V. elegant). 
Voltzia acuttfolia, Schimp. I think this belongs to the former. 
Foltzia recubarentit, Schenk. 1 

1 Schenk: Pflanuorcito dc« Ma*che)kalki tod Recoaro, in Benecke, Qeol. Pal. Beittiigc, pp. 82.67. tab. VI-XTI. 
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Voltzia pachyphylla, Schimp.} 

Voltzia tceissmaimi, Schimp.,* and V. coburgensis, Schauroth. s 
Amongst the plants in the Karlinrhdri beds of the Karharbari field, a coniferous 
plant was pretty numerous, which I identify as Voltzia and as Voltzia heterophylla. 

Voltzia heterophylla, Bgt. PL XXII ; XXIII; XXIV; fig. 4; XXV. 

1S76. 8chimp«r ct Mougeot : Monogr. <1. rianln fomiloi du grx^ Ligarrf, p. 25, lab. VI — XIV. 

Foliis dimorphis, his brecioribus, Uneari conicis ; illis elongatis, lineatibus, 
obt mi mentis, spiraliter dispositis ; nerco mediaiio indistincto. 

From the different names which were applied to the different forms of this 
species, Professor Schimper has retained the name Voltz. heterophylla, to indicate 
the great diversity of the leaves of tliis pLmt. I think the same character is exhib- 
ited in our specimens. It appears to me, however, that our plant was a little 
stronger than it is generally the ease. 

The best specimens arc figured on Plate XXV, and fig. 3 bears the appearance of 
the V. heterophylla rigida, Bgt. (see Schimper, /. c, PI. XIV) ; fig. 2 represents 
V. heterophylla and brerifolia, Bgt. ; fig. 1 recalls partly V. amtifolia and rigida. 

On Plate XXIII are also several specimens of V. heterophylla ; that the leaves 
are spirally arranged is shown in all the specimens, partly by the position of the leaves, 
partly by the scars left by the detached leaves, as is represented especially in figs. 1 
and 3. Some of Sehimper's figures show the same relations, as, for instance, PI. VI, 
fig. 1 ; PL X, figs. 1, 2 ; PI. XI, fig. 1 ; PL XII, figs. 1, &c. 

The longer of the two kinds of leaves appear to have been a little broader in 
the Indian form, as is especially shown in the specimens, PL XXIV, figs. 1, 2 ; but 
fig. 4 on PL XXIV has the appearance again of V. heterophylla brevifolm. 

Of stems belonging to V. heterophylla, or at least to the plant which I consider 
to be this species, there are several specimens, which I have figured on PL XXII. 
The Inrger stems are generally without leaves, but here and there they are preserved — 
as shown in fig. 3 — a jwrtion of the stem with remains of leaves on the right 
branch, which also exhibits spirally arranged rhomboidal spaces, with cicatricula? at 
top where the leaves were inserted. 

On the same figure, to the left of the branch just mentioned, is a tlunncr one 
(the middle one of the tliree), which also shows some remains of leaves, besides 
some oblique longitudinal lines. Similar lines are better shown on the specimens, 
figs. 4, 5, 6 of the same plate. There arc, besides the longitudinal lines, small roundish 
eieatriculse, which, so far as can be seen, are arranged in a quincunx ; these eieatriculse 
are undoubtedly the marks left by detached leaves, and the lines are the sulci 
separating the leaf anas. Fig. 5 exhibits also longitudinal lines, but they are 
shorter, and the areas enclosed by the lines are more rhomboidal, and approaching 

1 Ara«rarilri parlpriyllu: Zigno: PI. fow. d. Tri« di Ikcwiro, p. 22, t«l>. VII, fig*. IS. 

; Srbimprr: Pid. vlgtt., II, p. 212. 

1 Schi-tiV : Wurtljiug. NulurwLsj. Z*>ti.'r., Vol. VI. Uti. I, fig*. 4-8. 
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those of the right branch in fig. 3. For comparison with our fig. 3, PI. XXII, I have 
to refer to a paper of Mr. Weiss on Voltzia and other plants of the Bunter,' where 
on PL V, fig. 1, is o similar portion of a stem. 

Figs. 3, 4, 5 (PL XXII) arc preserved in the same position as they arc 
drawn, on the same specimen of shale ; and there is but little doubt that they 
belong to the same specimen. 

Although, I think, I am correct in identifying these coniferous branches with 
Voltzia heterophytla, or at least with Voltzia, I shall not at present venture to 
discuss the possible deductions to be drawn from its occurrence in these beds, 
together with a single-pinnate Neuropteris, and a plant wluch is an Albertia. 

Locality.— In the Karharbari beds, of the Karharbari coal-field, at Buriadi, 
above the bottom scam of No. 11A mine, and at Domalini. 

Genus: ALBERTIA, Schimp., 16 

1845. JIaulitigtra, Endl. 

Together with the different forms of Voltzia, there occurs in the " Bunter" of 
Soulz-lcs-Bains (Vosges) another coniferous plant, which was described as Albertia 
by Schimper (called Haidingera by Endlicher). It is distinguished by broadly 
obovatc-cUiptical or oblong-obovatc leaves, with an angustate base. Four species 
are described at present : — 

Albertia lalifolia, Sch., Alb. elliptica.Bch., Alb. brauni, and Alb. speciosa, 8ch. 
all from Soulz-lcs-Bains. 

With the Voltzia heterophytla, in the same shales of the Karharbdri coal- 
measures, there were found two other branchlcts, having the appearance of Albertia 
{tee Pis. XXIV, fig. 3, and XXVI, fig. 2 ; also perhaps figs. 1, 2, PL XXIV). If we 
compare our fig. 2, PL XXVI, with Professor Schimper's figure of Alb. speciosa 
(I. e., PL V) we shall find a great resemblance between the two figures ; and it was 
on this specimen that I based the identification of the Indian Albertia with the 
plant from the Grcs Bigarre - {Alb. speciosa). 

Schimper's diagnosis of Albertia speciosa is the following : — 

Foliis elongalo ellipticis, tenuissime striat'ts, patentibtis vel patulis, plus minus 
remotis, basi angustatis, apice obtusiusculis, omnino plants. 

This description is well applicable to the specimen figured, PL XXVI, fig. 2 ; and 
I would have no hesitation to refer it to A lb. speciosa were it not for the other 
specimen on PL XXIV, fig. 3, which, I think, belongs to fig. 2, PL XXVI, but which 
differs from Schimper's drawing by the denticulated outer margin. 

Considering these circumstances, I think it more advisable to be content with a 
generical identification, and with the indication of the relation of our plant to 

■ CW Yolltia and widen Pfimxen dr* BunUandsteiiu gwucben drr uotereo S»ur und dem Elicio ; N. J. £ M. 

&«, 1864, p. 279 et sequ, PI. V. 
' Schimper et Mougeot . lionogr. d. PI. low. d. gren Wpurre. 
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Albertia gpeciom, but I abstain from any identification for the present, hoping that 
some more material will enable us to specify the form. 

Locality. — In the Karharbari beds of the Karharbdri coal-field, at Buriadi, 
No. 11A mine. 

FOSSIL SEEDS. 
Cabmocaepum (?) sp. ? PI. XXIV, fig. 5. 

Together with Voltzia and Albertia some seeds occur, the best of which is 
figured on PI. XXIV. From its form it appears to be a Cardiocarpum, although 
this, of course, says nothing as to its systematical position and botanical relations, 
as it may belong to Voltzia or Albertia. 

Locality.— Buriadi, No. 11A mine, Karharbdri coal-field, Karharbari beds. 

ANOTHER FOSSIL 8EED. 

There is another large seed known from Passarabhia, No. 5D mine, collected 
last year by Mr. N. Miller. As at that time the plates were already arranged and 
mostly drawn, I could not give a figure of this interesting specimen, but I shall 
figure and describe it at a future opportunity. It will bo difficult to make out the 
relations of this seed ; but it belongs to some of the known plants : 1 think it would 
be in connection with what I have introduced as Noggerathiopris. I shall describe 
it as Carpolithes Millcri. 

General results. 

The general results of the examination of this flora would be, shortly, the 
following : — 

1. The Talcbir shales arc especially marked by the genus Gangamopteru, there 
being, besides leaves of this genus, some fragmentary equisetaceous stalks, a Qlot- 
sopterU leaf, and a species of Noggerathiopau only. 

2. The coal strata of the Karharbdri coal-field also contain the genus Ganga. 
mopteria in great number, there being, however, other very characteristic forms. 

From this frequent occurrence of Gatigamopteris, I pointed in my first notes to 
a close connection of these strata with the Talchirs, extending it, as I thought 
correctly, to the whole Damuda series, to which the Karharlxdri coal strata bad 
hitherto been considered to belong. These coal strata in the Karharbari field were, 
however, subsequently separated from the Damudas (as I explained above) under the 
name " Karharbdri beds," and joined to the Talchirs, which latter name was retained 
for the combined group. 

3. Regarding the age or homotaxis of this flora, it appeared to me that it was 
possible to judge of it from the presence of some of the other forms, which arc 
related to some forms of the European trias; and as the age of the other plants, 
Buch as Gangamopteru and Gloatopteris, appeared to me unsettled, moreover, 
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Glottopterit having a very wide range, I thought that, on the whole, I could not he 
wrong in considering these hods as of the lowest triassic age ; the more bo, as the 
connection of these lowest beds with the Australian Newcastle-beds did not appear 
to me to be made out. 

These Talchir and Karharbari beds being the lowest of the Gondwana series, it 
appeared to me also not quite unjustified to attribute their age to the Damuda series, 
which itself I considered to be in close connection with the Karharbari beds. 

4. A comparison of these Talchir- Karharbari beds with one or other group in 
Australia will show the following peculiarity : — It is known that in Australia the 
Newcastle beds (upper coal-measures) are characterized by the frequent occurrence 
of Phyllotheca, Vertebraria, and specially Glottopterit; of Gangamopterit there 
are two species (one in one leaf only) ; Noggerathia (Noggerathioptit /) is rarer 
than in the Damudas.' 

Compare this with the Talchir-Karharbari beds: in the Talchir shales, no 
Phyllotheca, no Vertebraria, Gangamopterit prevailing, and one leaf of Noggera- 
thioptit ; in the Karharbari beds, no Phylhtheca, Vertebraria very rare, Gangamop- 
terit very numerous, Glottopterit rarer in specimens and forms ; but besides this, 
add single-pinnate Neuropterit, very frequent, Voltzia, numerous, Albertia and 
others, of which nothing iB found in any Australian strata. The direct connection 
of our Talchir-Karharbari beds with the Newcastlo bods is therefore not quite so 
apparent. 

We have now to examine if there is in Australia perhaps another formation 
which could be better compared with these Talchir-Karharbari beds, or at least as 
well as the Newcastle beds. In Victoria there is a series of beds, called Bacchus- 
Marsh Bandstone, which contains no other fossils but Gangamopterit ; there are 
three species described, of which Gangamopterit obliqtta is the most common, and 
Gang, tpathulata rare, while G. angttttifolia is frequent ; all these are represented 
in the Talchir-Karharbari beds, where Gangamopterit also is the characteristic 
fossil, by certain forms, t. e., Gang, obliqua by Gang, cyclopleroidet, Gang, tpathu- 
lata by Gang, major, and Gang, angutttfblia by the same form. 

It seems, therefore, that the most natural term of comparison for our Talchir- 
Karharbari beds would be the Bacchus-Marsh sandstones ; the age of these strata, 
however, is not quite clear; but so much appears certain, that they are not older 
than the Newcastle beds (upper coal-measures), of which they may partly be 
the representatives. In the Prodrome of Pahjeontology (Dec. II) Prof. McCoy 
speaks of the Bacchus-Marsh sandstones as mesozoic, and in the Reports of Progress 
by Mr. R. Brough 8myth they are put down as " lower mesozoic" il. Rep., 1874, 
p. 34), and as "middle carbonaceous," above the Glottopter it-beds (Rep. VI, 
1876, p. 60). The Rev. W. B. Clarke also seems not to be opposed to their 
mesozoic age. 1 

1 I moil specially point out that Aletiopteru autlralis ra not found in the Newcastle beds. 
Of Gangamopterit, the O. angu$t\fblia only ni hitherto known ; lately I rccogniird another specie* amouget 
the ipeciroena from BoweofelL (aent by Mr. W. B. Clarke) which I describe as O. cUirktaua (only one rare). 
» Mines and Mineral*, 1876, pp. 181, 186 & 186. 
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In a letter, dated 12th September 1877, to the Rev. W. B. Clarke, which this 
latter gentleman had the kindness to send me for inspection, Mr. Wilkinson, the 
Australian geologist, himself suggests an analogy of the Bacchus-Marsh sandstones 
with the Talchirs, etc., writing thus: "It is not improbable that the latter 
(Bacchus-Marsh sandstones) form the base of a great series of which the carbo- 
naceous shales (in Victoria, the upper beds) are the upper members, similar to the 
Rajmahal and Talchir-groups of the Gondwann series; but their actual connection has 
not yet been ascertained." And recently the same author wrote to me in the same sense. 

If we assume, as an extreme probability, that the Bacchus-Marsh sandstones 
are representatives of the Newcastle beds, and both, therefore, the nearest represen- 
tatives of the Talchir-Karharbari horizon, it would appear to me that the peculiar 
plant forms (Phyllotheca, Vertebraria and Glossopteris) of the Damuda flora (as 
on a higher horizon) might be considered as a repetition, or reappearance, of these 
forms of the " Newcastle beds flora " ; just as in the case of the floras of the lower 
and upper coal beds in Australia, of the upper Gondw&na flora in Kach and in the 
Rajmahal group, of Phytlotkeca in Australia, Italy, and Siberia, and of Gloatop- 
teria in the lower and upper Gondwanas in India. 

I shall not enter at present on a closer discussion of the subject, only adding 
here, for easier comprehension, three lists, containing in four columns the 
floras of the Lower Trias, of the Talchir-Karharlniri beds, of the Gangamopteri* 
beds (Bacchus-Marsh sandstone) in Victoria, and of the Newcastle beds in New 
South Wales ; which will show, (1) the spccifkal identities between these named 
floras, (2) the generical identities, and (3), in a full list of the floras of these 
beds, the related forms marked in each of the columns. I do not take the list 
of pcrmian plants into consideration, as there would be only one generical relation 
with the Talchir-Karharbari and the Australian coal-beds ; and on such grounds I 
should have to compare also the upper Gondwanas and other mesozoic beds, in 
which there would appear more forms generically related ; but this would make 
the comparison unnecessarily complicated. 

I do not now take into consideration the Damuda fossils, for which a similar 
list will be given with the description of that flora — 

List 1. — Specifical identities 



fiatltr. 


Tilckir KirWUrt btdi. 


Virlaria. 


K»cuU> t~di, X S. Wilis. 


2.— FlLICB*. 

3— Ctcadeacex. 

■V — Covinsx. 
Volliia ktteropiflla, Bgt. 
(Frequent). 


2.— Filicis. 
McCoy. (Very run.) 

3.— CntiMMU 

*. — Conifib.e. 
Volliut kettrophjtla, Bgt. 
1 Pretty frequent) 


1.— E«Jl-IB«T*l'Bi. 

2.— FitiCM. 
Ha, McCoy. (Fr«)Ucut.) 

3. — Crct.vti.ciM. 


1.— EqCUBTlCtE. 

2— Fmcw. 
GantraMopteritanquiUMia, 

McCoy. 
(Btemi common in tiie grey 
•hnl* wxt Gantawang 
MudjfM. N. 8. Wales). 
3. — Ctcaducbje. 
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In this list only those genera of the Talchir-Karharhari flora are given which 
are also represented in one or the other of the compared floras— 





Itk-kifKlriutMft b«ta. 






^ l.-J&JtrURACM. 

2.— Filicbs. 
Gtnui : S'europUru. Sinjrlr- 
j>ini>»U forms (AeunyfeW- 

3.— CXCsDIiCM. 

4.— CosiriBJE. 
G?»u,': AlfJtia. 


1.— Egri»rr*i n.« 
(trnui : Srkironeura. (Rare.) 
Gnu VerUbraria. (Ran.) 

2.— Fiucis. 
Grnut .- Xeurvpterii. Single- 
pinnate forma (A'evrupferi- 
diim). (Frequent). 
Qma* : Gattgamopttru. 

(Very numerous.) 
Grunt : Glottopteru. (Ra- 
ther rare.) 
3.— Ctcadiao* (?) 
(Nuggerathiaptidea). 
Genu*: SoggeratAioptu. 

4.— OnBHUi 
Ge»w: PMCafe 
GF«« • ^(WriVi. 


fl««i .• GangamopttrU. 

8.-Cto*d«*c«*. 
4. — CoHiriui. 


I.-RqCUbTSCM. 

G»»«..- Vtrtebrari*. (Fre- 
qoenl.)^ 

Oettui .- Ouoqamof terit, 

(Rare.) 

Gentti : Gtouopttru. (Very 
numerous.) 
3. — Ctcadiaou (?) 
{Noggeratkiopeidcm.) 
Genvj : N6ggeraikiop»u.[f) 

4.— Connaa 



Zwr/ III.— Analogous forms. 

In this list the columns show the full numher, as far known at present, of the 
fossils from the several groups, and the analogous forma are placed opposite each 
other in each column. 









kto*a*Mt, H.n.WsiM. 








AXIMAU. 


MM 


Plaxw. 


Punt*. 


Pii.vre. 










'^'.u"nturt'para,ivM. Sen. et 
M. 

Giant : E'luurtum. 
£qmittt*m meugmti, Brgt. 
it brongmutrti, Schimp. 


Gnu* : Sehitoneura. 
Sehitoneura! meriami, Sell. 

(Karharbiri). 
Sehitoneura t ITalcfair). 
OmWi VerUbraria, 

J 'crfe hru ri il i nii ten Bunt) 

•••■*• 


Mm 




•••♦•t 

Oe»M: Perteerarsa. 
Pirrtetrarid autlralit, 

McCoy. (Frequent). 
Oram: PhgUethtra. 
Ph\IMheea auttralu. 

McCoy. (Frequent). 


17.— fitieu. 


IL—FUitm. 


Il.—Filiet,. 


//.— TWr**. 


Gnu i : Nevropterit — single- 
pinnate (fieurepieridium). 


Gnut ; AVwroprerie — single 
pinnate (yeuropieridium). 
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Kenropterit grand\folia' 

Schiinjt. et Moog. 
JVVa/yp/. vollzii, Hcbimp. 
Jtrurvpt. intermedia, Sch. et 

M. 

Neuropl. elegant, Schimp. 



Genus Peeopterii. 
Pecopt. tnltiana,- Bgt. 



f/Vii ut : Oetmatopterit 

Crem. fypica, Scbinip. 
(it nut : Anomopterit. 
Anvmopt. mougeoti, Bgt. 
Sterns aXfernt, which need no 



Sen rvp/eris valida, Fstni. 
(Karharbiri. Frequent). 



Q en tit : Gangamapterit. 

(Numerous). 
Gang, eyelopteruidet, Fnstin. 
{Theme species very frequeat 

with several varieties). 
Gang, buriadiea, Fstm. 
Gang, major, Pstm. 
Oho;;, aagvtttfvlia, McCoy. 

(Very rare). 



Glnttopterit 
(■father ruro). 
Glotnpt. 



Pstm. 



Glotiopt. (damiiiea) 



deripirnt, Fstm. 
(Karbarba.i). 
■p. (Talcliir). 



Genus : Gangamopterit. 

I Numerous). 
Gang. Miaua, McCoy. 
(Very frequent). 



Gang, tpatkulata, McCoy 
Gang, u ngnstifulia, M cCo v 
(Frequent). 



Oralis.- Spkenopterit. 
Sph. lobifulia, Morr. 

,. a<a/a, v. 

„ „ Tar. fjrt/i>, 
Morr. 

,. „ nattata, McCoy. 
„ i. osrawaif, 

Mcd>y. 
is » pl'moui, 

McCoy. 
„ „ /Ujvota. 

McCoy. 
l.(AM >/.f.rn «w(r„/ir ia 
not known frotn these 
beds). 

Pen.pterit (Tiinn/eldia) 
adnntupternidtt, Morr. 

lit is not oertaiu tliat this 
species occurs in th**» 
beds). 

{Oiopterit ovata, McCoy 
from Arowa belongs to 



Gntttt : Gangamopterit. 



Gang. angutttft'lia, McCoy. 

(Numerous in one locality). 
Gang, rlarluana, n. sp.' 

(From BowenfelU). 
Genut ; Glottopteru. 

(Numerons). 
Glottopt. ampla, Dana. 
Glottopt. bromiana. Ik-! . 
Glottopt. linearit, AlcC'oy. 
Glottopt. retienlum, Dao- 
GUtopt. elongata, Dan. 
Glottopt. evrdata, Dan. 
Glottopt. tttniopttroiJet, 

n. sp. 4 

Glottopt. trilkintoni, a. sp. 4 
Glottopt. paralMa, a, sp. 4 
Glottopteru— young leaves. 



1 IHh l» las Mswvnan o( the (nssil plsiiU fr Ms ths liaetss IIHMI, sad In UN l.t Vol. at tnc P«l. Wyrt. (p. 447), tin ■ 
ers^/Wis, sod oalj In Ihr llltd VoL Itw Pa/ r»y« . p. BU, ii wrill.n V,.r, t v.„[„. f r !./,,■.„,. 

• Tkls nsnw la Ihcsamol .ark- I. writtm, Us. IhU. sad ....I, in Vol. HI, Prt r,j*. p. 6U, »t Bad 

• Tl,l. i. . as. Ions, »h*h t obserrsd sm™,r«l U» Ao-mllw -l-.lm.ns snl i. I*5s b, Kef W. 

• Kin loruu snu.nr.1 llu ibKisuu km b> lUv. W. il. Clsrlt left, 
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Sa<pnapterit (?) ttolictktina. 






— 


III. — Cytadtaeta. 


///.-<>.,«/«,«,. 


UL-Cycadtmrmm. 




QtnuM : Olottotamitet. 








Giotto*, ttotiakanut, V«:m. 




Grnut: Zrmgopkyllitrt. 
Zntgopkyll.' llonyatmt. 


Genu: Pteropkyllum. 
PUropkyllum kogardi, 8ch- 

Gmut : ZamiUt (/) 


., - , * r " ^* ■*- -*- 

i* rmuf ; i» ijtfcfprainii'prts. 
Niyg, kitlipi, Bnnb. (K»> 

harbiri Tafohir). 
iV«^. kitlvpi. rar. mi- 

rkombouiaiit. (KarharbariJ. 


... •* 
• a. mm 


, t.qyrrar I9i'>p?ts.\ < f 

Xoyc. .palkulata. Dun. 
Niff. clongata, Dttn. 


/F— Contfrrmt 

Gmut: Eurypkyllum. 
Enrypkyllum mkittianum, 
Ketin. 


•••••• 


•••••• 


r.—Contftr*. 


f — o>» iffflt. 


F-Co«yW 




Genu : VolUia. 
Valttia kelrropkylla mi 
acuttfalia, Btft 

Omui: Alberti*. 
Albertia tpteiota, Sehirap. 
Alb. latifnlut, Schiinp. 

„ brauni. Sell imp. 

n elliptic^, Si'hiiop. 

„ trhanrolkiana, Mau. 
Qenut: TaxiUtf 
'l-;s. ma*tal»n<fi, ZigTX>. 

„ ricnlina*, Zigno. 


Gennt .- Volttia. 
Vvltsia ketrrnpkytla. 
(Fo/<*. ocatifuiKit, IV- 

(ITiirkiirhii-il 

ilvaru.irL>aril. 
O nut: Albtrtia. 
Albtrtui, ip. 

•••••* 
■•<••• 


HUM 

mm 

• <• mm 

• •< — 


— ... 
»■■••■ 

(M aaa 

•••*•• 


Monocotyledon*: 








Lilian. 

Ywrcittt togetiant, Sch. ot M . 


...... 

IMM< 


»••••• 


■Ma** 


GlKII* OF DOfBTrCL PO«I. 








Spirauqinn regtilart, 8ch. 
Attkuvhiillttm tptriutnm, Sth 


•••*•■ 
mm, mm 


MINI 




M. 

ttipulart, B«t. 
,. flitlerleannm. 









• AmixHTrt Ik. .r~'w»n- vnt bj Er»J. W B CLrk., I«7». 

• Srtil««iw ta Vil. HI, foJ. *«. •««. dwUnrtlj "CI.iirf.4Mt !• atet «t laAK.rn.lii.fcL~ 
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Remarks on the distribution of the fossil plants in the Karharbari 

coal-field. 1 

I have mentioned before that the coal-strata of the Karharbari coal-field have 
been recently distinguished as " Karliarbari beds," and separated from the Damuda 
series. As there are, however, four principal coal-seams known to occur, three of 
which yielded fossil plants, it will, I think, be of some interest to investigate from 
the fossil plants, and from their distribution at the several localities in the different 
seams, which strata in the Karharbari coal-field arc specially to be distinguished as 
" Karharbari beds," and if there are not representatives of other strata. The inform- 
ation on this point I have collected partly myself, when in the field in 1877, but 
especially through the kindness of Mr. I. J. "Whitty, and later of Mr. N. Miller. The 
published report on the Karharbari coal-field* is devoted to the stratigraphical and 
economical relations only. My object, however, is now to show from what locali- 
ties fossil plants have been made known, and to what seams at these localities the 
plants belong. 

The collections hitherto made have been from the south-eastern portion of the 
field near Semmpur, from the northern and north-western portion round Karharbari, 
and from one locality on the southern boundary of the field, at Domahni Ghat, near 
the junction of the Khakoo and Sooknid streams, while from the western portion no 
fossils are known at present. 

It will be, I think, best to discuss the localities according to these positions, in- 
cluding Domahni in the south-eastern portion, while the Lumki (Komaljorc) Hill, 
as well as the Bhuddua Hill will be considered separately. 

L — Localities in the south-eastern portion near 8erampcr. 

{District of lotcest »eamt, 1 and 2), 

In this portion, so far as known at present, two seams (the lowest) only occur, 
corresponding to the two lowest seams in the northern and north-western portion. 

L Shaft No. 11A near Buriadi. — The chief place of mining, whence also most 
of the fossils were procured, is Buriadi, close to the eastern boundary of the field ; 
and it is in the shale above the bottom scam of Shaft No. 11A that the fossils were 
found. From this shaft were taken the two big slabs of shale with impressions of 
fossil plants which were presented by Mr. I. J. "Whitty to the Geological Museum. 
The following section (in descending order) of this shaft shows the position of the 
fossiliferous baud ; I am indebted for it to Mr. Whitty :— 

Shaft No. 11A, (Buriadi). 

Soil and brick-work ... ... ... 10" 0* 

Sancton* ... — _ ... 44' 11' 

Coal ... ... ... _ * V 

Sandstone ... ... _ _ 43" 0* 

Oml ... ... ... ... 2" 6* 



... ... ... 3' 3* Foenil plant, found km, in 

the root ••{ the bottom Mm. 

Coal (ooltom neam) ... ... ... 14 O* 

Total ... 121' T 

' Tbe new ntimben of the nhalta will be found at end, in an appendix. 
• Hughe. : Mem. Ueol. Surv. India, Wl, Vol. VII. 
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The plants were procured from the shales of the 3' 3" band, above the 14' 
seam ; they are preserved in a dark-grey, fine-grained and slightly micaceous shale. 
They are very fairly preserved, and in most of the cases covered with a thin film of 
coal. This is the richest locality in plants. The following specicB and varieties 
were determined : — 

Seuropterit valida, Fstm. Frequent. 

Ganga,aopterii cjclopteroidet, Fstm. Frequent. 

Gang, ej/cfopteroidet, var. auriculata. 

Gang, cycloptrroidet, var. artolala. 

filing, efcloplereidet, v»r. aUenuafa. 

Gang, buriadica, Fstm. 
Giing. major, Fstm. 
Gtottoplerit d«eip\en», Fstm. 

S<jggeratkxop*il hufopi, Bunb. «[>. 

Furypkyllum tekitlianum, Fstm. 

Voltti» ktteroptyU, Bgt. 

AlUrlia. 

2. Mines near Cfimika (Cfntnika). — I have to notice three shafts from near 
Chunka, i. e., No. 16, No. 16G, and No. 16A, of which the two former only have 
yielded some fossil plants, but although only few, these show that they are of the 
same cliaractcr as the flora from Buriadi. 

a.— Shaft JVb. 16, (Chunka). 

From here Mr. Whitty sent, on the loth of May 1877, some fossils, with 
the following remark : " I send you a few fossils from roof of the seam at Chunka 
(No. 16), Serampur, near our southern boundary, which I consider to be the same 
as I am working at No. 3 1A mine, Buriadi, which lies immediately over the Talchirs." 
Tins view is, I think, supported by the fossils. The shale from this shaft is exactly 
like that of No. 11A mine, and is also as full of leaves. There were, however, two 
species only— 

Gangamopteru eyclopteroidet, Feistm. Frequent. 
Gangamopterii major, Feistm. 

The shaft No. 16 lies close to Chunka, and the section is the following :— 

SnnJ#ton« ... ... ... ... 16' 6 

C<«l ... »„ „. T 6" 

Sandstone and thala ... t „ m \2f 6" FomiI plants found htrt in 

tUtt muf of the seam. 

Coal ... ... ... ... y CT Not cut through, 

b.— Shaft 2fo. 16G, (Chunka). 

On the 16th of July 1877, Mr. "vThitty sent some other specimens of shale 
with plant impressions from the Bhaft No. 16 G near Chunka to the north-west 
of the shaft No. 16, with the following remark : " The fossils I now send were found 
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in the roof of the lower seam in No. 10 G, which is tho same Heam as I am working 
at No. 16 shaft." The fossils represented only one species, OangamopterU major, 
Fstm. 

Soil and brick-work _ ... - 11' 3" 

itt 1" 

:»laty.to D e ... .. _ 4' 3" 

- 88' ** 

Cod ... _ ... _ « (f 

SomUtoiw (wry h»ril) »n<l sbal« _ _ « 6" Fm.iU found li*re imme- 

diuU-ly or«rlying Um coal. 

(Lower Mam) _ Coal __„... 1ST 8" 

Black nh»l« _ _ _ _ 7' 6" with indintinct plant im- 

S»nd»tono ... ... _ _ 1' C" 



Total _ 115' V 

Tlie plant impressions here are in n more sandy shale, recalling that of Passara- 
hhia. One of the specimens from this fossiliforous hand above the coal had still 
a piece of sandstone attached, in which I could ohscrve with the lens several grains 
of garnets ; I mention this because it does not seem to me very common in the 
Indian coal-measures, and because the sandstone near Passarahhia and Jogitand, 
in the .same position above the seam, shows the same character. 

c— Shaft Xo. 16 A, (Chunka). 

This shaft lies about 850 feet east of 10O, but it was not yet cut through last 
year, so that no fossils could be observed. 
The section was then the following : — 

Soil and brick work _ _ - 23" 0* 

Sali<l*lone _ „ &J7' 0" 

Coal _ _. _ _ (/ 6" 

Sandrtone 16' if 

In this shaft also Mr. TFhitty expected to find the same seam as at 11 A, 
Buriadi. The seams at all the throe shafts near Chuuka and the plant remains 
have to lie considered identical with those at Buriadi, No. 11 A shaft. 

3. Locality— Domahui Gh&t.— This locality lies about 3 miles to the west- 
north-west of Chunkn, and the description of it should, by position, come after that 
of the Komaljorc (Luniki) hill, but as the seam in the latter place is much newer 
tlian those at Buriadi and Chunkn, I first take Domahni into consideration, the 
seam here being the same as in those localities. The Komaljore hill will lie dis- 
cussed at the end, with the Bhuddua hill, both containing the highest (1th seam.) 

Domahni Ghat is at the junction of the Khakoo and Sooknid rivers, and a 
section of a shaft (No. 11) was given by Mr. Hughes (/. c, p. 20;. I did not see 
the locality myself, and the fossils from here were already amongst the collections 
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of the Surrey since 1871. The shale in appearance is the same as that of Buriadi, 
and the fossils too agree. I could determine the following : — 

Ne»ropterit ralida, Fttm. Top portion. 
Gangamoptcrit major, Fstm. 

Gangamopttrit comp. angtufifolia, McCoy. Preserved with this determination in the Survey 

collection. 
SagtnopUri* (.') ifoliezkana, Fstm. 
Soggeralkioptit hittnpi, Bunh. sp. 
G lotto :a m ite* ttoliftkaiiM, Frtm. 
Voltsia kdemphylla, Bjjt. 



II.— Localities in tue northern area, round Karhardahi. 

In this ground we shall have to consider three seams, Nos. 1, 2, 3 ; at the 
localities Passarahhia (all three seams), and at MiUhndi and Jogitand (two lower 
seams) ; while the 4th seam is known on the Bhuddua hill, which I shall discuss 
together with the locality on the Komaljore (Lumki) hill. 

1. Localities hi the bottom seam near Vassarabhia east of Karharbdri.—The 
mines near Passarahhia are the most important in the field, and a branch railway 
leads to the place from Giridi, as well as to Buriadi. 

a. — Shaft No.SD, {Passarahhia). 

When in the field (1877) I visited the shaft No. 5D, from which previously two 
fine specimens were sent down by Sir. Whitty ; they contained large leaves of 
Qlossopteris communis, Fstm. ; some fossils were already in the Survey collections, 
and some others were collected by myself. The section of the shaft is the 
following :— 



Soil and 



Coal 



Shale, with thread, of coal _ 



{'iud Mwri) _ 



Shnle. with thin Beam of coal 
Sandatune. with thread* of coal 
Coal 



21* 6" 
r r" 
0 11" 

* r 
v io" 
r i/' 

2- 7" 
ff 1" 

r 2" 

2' 0" KoBniU found hero in the 
roof of tho lower (laf) 



(It .earn) - 



fCoal 
Coal 



Blnclt ahalo - 



Total 



- 6' «* 

... 2' 0' 

... 1' V 

... r o' 

... 2' OP 

... 2 r 
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The fossiliferous band thus occurs here in about the same position as at the 
previous localities. The fossils determined from here are — 

ScAi;o»eura c .nip. meriani, Schilnp. Fragment*. 
Other equue/aeeoiit stalks. 

Verttbraria indita, Royl. Rare and fragmentary. 
Glouoplrrii commmv, Fstm. Several specimens. 
Gangamop/erit ct/clopteroide* , Fstm. 
Keurvpterit ralida, Fstm. Small specimen. 
Kdggerathiopt'u hitlopi, Bunb. op. Pretty freqnent. 

Pmil Mttd, large, sent by Mr. N. Miller. (Belonging perhaps to Ktggeratkiop,,,) . 

b.— Shaft No. GG, {Pattarabhia). 

This shaft was not visited by myself ; but fossil plants were collected by 
ilr. N. Miller and sent to me for determination together with the section of the 
shaft- 
is" ir 
62' r 
a il- 
ls' o" 
r <r 

* r Tb* foil. fnoivd in thi. 

band above the bottom 



6' 6' 
* 0* 
1' ST 

r v 

y or 
tf 11* 

The fossils determined are — 

^enropteris ralida, Fstm., more frequent than at 6D, completely of the same forma as at 
No. 11 A, Buriadi. 

Gangamoplerit cyelopteroidct, Fstm. 

Glottopicrit commttnU, Fstm. Here associated (as at No. 5D) with XenropUru ralida. 
fioggerathiopttM hitlopi, Bunb. sp. 

The fossil plants show, therefore, that the horizons at No. 5D and 5G are 
identical, and also, as will be further shown, the same as those of Mathadi nnd 
Jogitand, and all with those at Buriadi, Chunka, and Domahni. The sandstone 
above the seam is highly garnetifcrous. 

The 2nd seam in both shafts did not furnish any fossils. 

2. Localities near Patsarubhia {3rd »eam area).— Mr. N. Miller sent also some 
fossils from two other shafts (17B and 17C) near Passarabliia, which are the more 



Brick-work, aanditone, Ac. — 
Whit* aandatoue, with two thin layer, of i 
Coal ... _. _ 

Whit* aandatone ... — 

i Xo. 2 - Coal, with hands of atone _ - 



rOaal 
Sandatone 

S*am No 1 J CW 

**1 Sandstone 



Sand atone 
Coal 

Dark ahale ... 



ToUl 
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interesting, as they come from a seam, which in the field is considered as the 3rd scam, 
161 feet over the seams (1 and 2) of the shafts No. 5D and No. 5G (see Appendix) ; 
in the shaft No. 17C, the fossils occur in the roof of this 3rd seam, and in the 
shaft No. 17B within the scam, close to the roof. 



a— Shaft Ho. 17C, {Passarabhia). 



No. 3 i 



Soil 

White sandstone ... 
Co«l 

White midstooe ... 
Dark. 



fConl 
j Stone 

LDark 



V 
29" 

O 
43' 

6' 

4' 

(I 
Sf 



V 

er 
v 

V 

Of Foenili from thia band of 
•hale above the 3rd team. 

0" 
3" 



or r 



87' 9" 



The fossils which I could determine were the following :— 

GaHtjamopUrit cyclopleroidet, Fstm. Several specimens. 
Gangam. cyclopUr. var. attenuate. Frequent. 
Glouopteri* cvutntuttij, l*glro. Frequent. 

Glouopteri* — another species with more horizontal, oblong and distinct meshes ; this is not 
known at present from the bottom seam, but i* a form frequent enough in the Damuda 



fioggeratkiopti* kUlopi, Bunb. sp. 

We have to notice, as regards these fossils, the absence of NetiropterU validn 
and other forms, and the rather frequent occurrence of QUmopteri*, but still toge- 
ther with Oangamopteris. I mark this specially, becauso, when further on, speak- 
ing of the Mohpani fossils, I shall have opportunity to point to this. 



b.— Shaft No. 17 B, (Passarabhia). 

The fossilifcrous band in this shaft was found within the 3rd 
shown from tho following 



as b 



Sandstone 
Soft coal 
Sandstone 

fCoal ... 
Stone 
Coal _ 



.No. 3 



Stone (shale, etc.) 

Coal 

Coal .,, 



15' 3" 

4! 9" 

8* (I'' 

91' 8" 

v or 

Of 8" 

V Of' The fossils were foond in 

thU band of .hale. 

or e" 

V c« 
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I determined the following fossils : — 
Gangamopterit cyclopttroulct, Fstm. Numerous. 
Gawjam. eyclopteroiJet, var. atUnuala. Several 1 
GlouopterU coatmHni$, Futrn. Numerous. 

NiygeratkioptU hUlopi, Bunb. sp. Very Urge leaves, with very distinctly dichotomon* veins. 

The other species of Glossopteri* was not found at this place, hut still Glossop- 
teri« communis is more frequent than at the localities mentioned before ; so that I 
have no hesitation to consider the fossils of the shafts 17 B and 17 C as of the same 
horizon. The great number of Glosmptcrin distinguishes the flora of the 3rd seam 
(at 17 B and 17 C) somcwliat from that of the lower scams ; but, on the other hand, 
the great number of Gangamopteri* brings it much closer to these than to the 4th 
seam, as I shall show further on. 

3. Locality— Mdthadi, south-tccgt of Passarabhia.— At Mdthadi, south-west of 
Passarabhia, I collected, together with Mr. N. Miller, fossils from No. 1 shaft. 
This shaft works the lowest seam, and the position of the fossiliferous band is the 
same as at Passarabhia and the other places mentioned before. The section is the 
following:— 

Shaft No. 1, (Mdthadi). 

Roil and •oft.aod.toiie _ ... - II' V 

S»i>d.ton« 19' 2' 

Coal ... ... ... m 0 3" 

Conglomerate ... _ ... ... T T 

Coal ... ... ... ... c r 

Saodstonr, with bands of dark aLalo ... _ 6' 1" The fowili were f 

Coal (bottom ream) ... - _ 18' 0* 

Total _ <!"' 4" 



The fossils arc preserved in a dark, fine-grained shale, arc abundant as regards 
numbers, but represent two species only — 

Ganpimopteru cyctopUroiJet, Fstm. 
Gfottopttri* commuuit, Fstm. 

4. Locality — Jogitand. — To the north-west of Jogitand close to the Durdurwa 
river, fossils were obtained from shaft No. 2, again from the roof of the lowest 
(bottom) scam. 

The section is the following : — 

Shaft No. 2, (Jogitand). 

Boil and brick.work _ ... ... SW 0* 

8aud.tot» - ... ... ... 17' 0* 

Coal ... _ ... ... 2' 6" 

Black .bale _ „ _ ... 2- 6" Tbe fowila we 

above the bottom 

Coal .~ ... _ ... 8' 0" 
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The fossils I could determine are — 

Glettopteri* ilrcipi'it*, Fctm. A small specimen of the same species as at Buriadi. 
Gangamvptrri* eychplervidrt, F*tm., and var. attenuate. 
Nix/gent kiopti* AUivpi, Bunb. sp. 

„ „ var. tubrkvmboidalit. 

It remains now to discuss the flora of the highest seam. 

III. The seams on the Bhuddua axd Komaljoeb hills, 4th seam. 

While the three lower scams are worked near Fassarabhia, the highest or 4th 
seam is worked to the south of Fassarabhia on the Bhuddua hill. From here no 
fossils arc known to me at present, but there is another locality to the east of the 
Bhuddua hill, «'. <?., on the Komaljore or Luinki hill, where some shales above the 
4th seam were found to be fossiliferous. Amongst the specimens previously in the 
collection of the Survey, I found two with the label : " Komaljore hill, Kurhurbali 
coal-field, shale altered by trap." It is a sandy, burnt shale, and contains impres- 
sions of a Schizoneura. 

When I visited the coal-field in 1877, Mr. N. Miller accompanied me to the 
Lumki hill and shewed me the spot where similar pieces of shale and blocks of 
sandstone, burnt and altered on the surface, were lying about ; this was in the 
northern portion of the Lumki hill. From the shales I collected similar impres- 
sions to those which were in our Museum. Subsequently, Mr. Miller found similar 
indications on the southern side of the hill, and he could also trace a section which 
showed that these shales and sandstones are the residue from a burnt seam. The 
section was the following in descending order : — 

4. Burnt sandstone. 

3. Shale and sandstone intermixed, as slag. 
2. Yellowi»h-reddi»h burnt Bhale. 
1. Ashes— remainder of seam. 

There is no doubt that the shale mentioned before, in the northern portion of 
the hill, where the fossils were procured, is the burnt shale above the seam. Mr. 
Miller afterwards sent some more fossils, amongst which I could determine the 
following : — 

ScAi:onetira gomitnaneniiU, Fstm. : three distinct specimens. 

Fertebraria inJica, Royle. Fragment*. 

Glo*»>pterU eommmU, Fxtm. 

GangamoplerU. Fragment, indistinct. 

Sphmopteru polymorpka, Fstm. This is of importance. 

Mr. Ball subsequently obtained at the same locality a large specimen contain- 
ing this Sphenopterh pohjmorpha. 

Mr. Miller considers this burnt seam to be the representative of a small seam 
close above the " Bhuddua seam, " this being the highest, the 4th, in the field, as is 
indicated also by the fossils (especially by Splienopterti pohjmorpha) ; it lies about 
20<y higher than the 3rd seam at Fassarabhia. 
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TTc have therefore the following horizons and floras in the Karharhdri coal-field 
(in descending order), to which may he added the Talchir group :— 





nica. 






Hitfbent (4th ) Beam 


lt1.ixl.lua hill ... 

Bqrnt -earn of Luroki hill ... 


SrhiuMtura ymdKanrmu, Vrrlrbraria iattira. 
polymorph a. 


The 3rd aeani 


P«aaral>hi», No. 17B & No. 170 


Qanpamopterit eprtopteroidrt and Tar. aifr*uata, 
Glottvplemeommmnu, Glottopteru — another •pceira, 
with irider ui«i,e. (Gl. damuJU-a). XCygtrathiopii, 
kiilapi. 


The 2nd HUD 


P«»r»bhia, etc. ... 


No Bora knnwn at present. 


Tlx. M wm (boti4HD 


Panttrahhia. Mathadi, Jogi- 
tand, Duriadi, Chunka, Du. 


Sckizantura, eomp. J/Vriaai, 7*rrf?braria, Xruropffrii 
palida, (raagamoplcri* tyclaptrroittr* and varieties. 
Gang huriadtca. Gang, mnjur. Gang, antjuttifolia, 
Ghttupltrit eommnmi. Gi. drripiext. Saynopleru 
tMirskana, Qlouazamitt* ttuHrik-iam, XOgifer- 
alkioptii kitlnpi, and var., Eurypkyllam n-ii< tia num. 
rolllitt keleropkylla, AlbrriU. 


Talchir group (shale) 


Deoghar field (Karaon), Kiran- 
pura coal-field. 


E<i*uttarea*t (talk. Gaagamopttrii tyefopt+roidet and 
varietiea (predominant form), Gungamopt. angiuti- 
falia, Qlouoplcru, Xik/geratkioptU kithpi. 



If wc now examine the foregoing list, we may draw the following conclusions : — 

1. The Talchir flora is completely contained in the flora of the hottom seam 
of the Karharhdri coal-measures; and it is quite apparent that these two floras 
helong to the same sequence of deposits; and it is specially the hottom seam 
in the Karharhdri field which is the representative of the " Karharhdri heds, " which, 
together with the Talchir shales, forms the "Talchir sub-division" of the new 
classification. 

2. The 2nd seam has not yielded any flora up to date. 

3. The flora of the tliird seam is, indeed, marked by a greater occurrence of 
G lo88opteri* ; but in the same time Gangamopteris is very frequent, and there 
being no other distinguishing feature, I think that there is no objection to consider 
also this scam as belonging to the Karharhdri beds, or to the Talchir division (see 
Mohp&ni). 

4. As regards now the 4th scam, it appears to represent another horizon. 
Gangamopteria is only rare, but, on the other hand, Schizoneura gotulwanensis is 
present, Qlossopteris is present, Vertebraria also, and then especially remarkable is 
the presence of the Sphenoptcris polymorphs, which was first made known from 
the Bardkars of the Talchir coal-field, and then was discovered also in the Rdnigani 
group in the Rdniganj coal-field. As the three lower seams have to be considered 
as " Karharhdri beds, " it appears to me that the 4th scam represents the Damuda 
division and apparently the Bardkar group, considering this as the lowest, and it 
would therefore appear true that Schizoneura also is in the Bardkars (as I before 
maintained), and that the flora in the Damuda division is in general equable 
tluroughout. 
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Litl litnring He diitnbtttion tffouiU in tie Karkarbiri coal-feld (including tie Talchir fottilt) accord- 
ing lo tie iorizont and tocalilien. 
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Distribution op fossil plants in the Mohpani coal-field. 

I have mentioned already (p. 4) the relations of the Talchirs and coal-measures 
as described in the report on the Mohpani coal-field.' I have also mentioned the 
plant remains which were collected. It remainB to make some remarks on the dis- 
tribution of the plants, and on the analogy of tho fossiliferous bands there with 
those in the Karharbdri coal-field. 

At present, mines of any importance are opened only at one spot, close to the 
banks of the Sitariva river. According to the account of the mining officers! four 
seams of coal are known to occur. They are here numbered, in descending order, 
not as in the Karharbdri coal-field, where the 1st scam is the lowest. All the seams 
crop out in the bed of the river, but have a high dip. Only one seam, or rather 
the shale of one seam, has been found fossiliferous at present, t. e., that of the 
upper seam. The mines arc worked by inclines, so there are no such complete 
sections as those from the several shafts in the Karharbdri coal-field. I must be 
content with giving only the sequence and thickness of the seams — 



1 Upper 
Sh»U. . 

2nd ncarn ■■• » •*» m *•• 20^ to 3Qf 

3rd anil 4tH wow* ,„ ■*•«•■«« 9* 



The upper seam contains a parting of sandstone and shale, in both of which, 
but by far more in the shaly portions, the plant impressions are preserved. They 
consist almost exclusively of fern leaves with netted venation, besides some indis- 
tinct equisetaeeous stalks. No fossils wore found in the shales of the lower seams, 
the 3rd and 4th of which are only separated by a band of sandy-micaceous shale, 
about 18 inches thick. The fossils known to me at present are only very few, 
and all from the parting in the top seam — 

Equuetaceottt stalks. 
(javg&Mopltrti cydopltrouie*, Fstm. 
Gang. cjth>pteroi,ltt, var. attenulata. 

Glottopferi* communis, Fatm., about as freqnent as QangamopUrU. 

There was only one other locality where I could observe traces of fossil plants ; 
this was to tho north of the mines in a shallow pit, locally called the Raticarar 
pit ; it was in a very dilapidated state, so that I could only obtain tho following 
information as to the section :— 



...) Sh 



... t In th«e noine plant 
fragments wore f Mat. 

Coal _ „ ... _ 3< 

1« - _ _ ... V 1 

Coal - ... ... _ 4' 
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The plant fragments were— 

GlottopUrit, a specimen which I could not determine specifically. 
Itogyerathiopti* ? kinlopi, Buub. gp., fragment. 

This locality is therefore decidedly unsatisfactory, and it hardly can he taken 
into consideration, as from the present state of the pit it cannot be ascertained 
which horizon this fossiliferous hand represents when compared with the four seams 
on the Sitariva. If wo now compare the fossils from the 1st (uppermost) seam 
with those of ono of the horizons in the Karharbari coal-field, wc shall find that 
they can best ho paralleled with the fossils of the 3rd seam (from below) near 
Passarabhia ; and as I have shown that this 3rd seam in Karharbari still has to l>e 
considered as belonging to the Karharbari beds, the remark would extend to this 
seam in tho Mohpani coal-field and, therefore, also to the underlying seams, which 
may perhaps be considered as representing tho lower scams in the Karharbari 
coal-field. 

We would have therefore the following : — 









Damnda Diviaioo. 


4th a«un L«mki (Komaljore) Hill and 
Bhnddua Hill. 




i 


1 


3rd Hi-am in Karharhiiri firld, tin. 17B and 
17C. near P»iuiuraliliia : fwilifcrous band 
within and above the wain. 


I»t wim in the M< 
Sitarira: fotailifet 


»hp«ni Seld, in the ri T „ 
ana band, the .hale within 


3 

K 


■ 








Talchir I 


■ 

M 


present. 


2nd. 3rd. and 4th Mi 
mines: uiifu»ilifer 






1st mum : fotoiliferou* band above the Mam. 






Talchir 


Shale and aandatone. 





The SniHPUR (Baitool or Betul) Coal-fikld. 
In the beginning of this year, guided by the published Report on this coal- 
field, 1 I visited the sections near Mardaupur and Kotmi on tho Maehna river ; 
the outcrop near Temni on the Tawa river ; the section near Tekripura on the 
Suki river; the outcrops near Dolari on the Tiiwa river, and the outcrops near 
Sonuda. The palajontological material is scarce, and only from some of these 
localities were fragmentary plants collected, vis., near Mardaupur, Kotmi, Tekripura, 
and Dolari. 

The plants from Kotmi and DoMri only seem to indicate an analogy of the 
l>eds with those at Mohpani and with the Karharbari beds ; the others appear 
to be higher. The plant remains from these localities were enumerated in the 
beginning of this paper (p. 5). 

' H. B. MedlicoU I Rec. Geol. 8urv. of India, Vol. VIIT, pt. 3. 
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APPENDIX. 



Wmut this paper was going through the press, Mr. I. J. Whitty informed me, in a letter dated 
29th November 187B, that the previous numbers of the shafts in the field were replaced by new 
ones. Not wishing to make all the alterations in the text, I think it preferable to affix here the 
new numbers of the several shafts mentioned by me in course of description. They are- 
Old. Hsw. 
1*0. 6 D ... ... ,,. „, ... t*, No. 9 

.. s a ia 

h 17 B ,. 23 

if 17 C m *». hi ... 24 



„ 2. Jof^ttand ,,, ,,, „.« ... ,,. „ 36 

., lIA(Buri*Ji) a 

.. 16. (Chunk,) ... 

n MA ■» ™ ... ... ... ... ... „ 6 

»• 16G M ... ... ... ... ... .i 6 

„ 14. (Domahni) ... ... ... ... ... ... „ 90 



I wish also to add some remarks on the third seam. I mentioned on page 41 the shaft* 
No. 17B (23) and 17C (21) as working this seam, and some fossils having been found in the 
roof of, and within, this seam. That this is, in fact, a separate seam, is well shown in a section from 
8. W. to N. E., through tho shafts 5D (No. 9), No. 33 (40), and 17B (No. 23). No. 5D works 
the two lowest seams (1 and 2) ; No. 33 (40) works the third seam, and, at 161' below it, reaches 
the two lowest seams. No. 17B (23) at present works the third seam only, but is to be sunk 
also to the lower seams, as it is intended to conccntrato tho drainage of the lower seams to this 
point. The same relations exist in shaft No. 17C(24), which at present also works the third 
seam only. 



PLATE t 

Fig. 1 . ScnizOXEmA, ep. An ©quisetaccoufl stem, with rather short joints, broadly ribbed, and 
(in the articulations) with remains of leaves. These leaves do not show any 
trace of a surrounding sheath ; on the contrary, they seem free leaf portions on 
both sides of the stalk. They appear to me to represent portions of ScAitoneura 
leaves. Page 8. 
Locality. — Tulehir shales, in the Deoghur arc*. 

Figs. 4 & 5. Equisetacroib stalks, broadly ribbed, both evidently of the same form, bnt hardly 
to be determined. Page 8. 
Locality. — Passarubhia, in the Karharbari coal-field (Karharbari beds). 

Figs. 6 & 7. BCHBOmnu eomp. Mkiua.ni, Schimp. Specimens with articulated stalks, short 
joints, broadly and flatly ribbed, and with fragment* of leave* in the joints. 
These again recall the kind of formation of the SckizonairaAvaxtB, and I com- 
pare the remains with Scthoneura meriuni, Schimp. Page 8. 
Locality.— Fassarabhia, in the Karharbari field. 

Figs. 8 & 9. Veiitebbaria indicA. Two specimens of a small-branched form, as it occurs especially 
in the Kamthi group. Pago 8. 
Locality. — Passarabhia, Karharbari field, Karharbari beds. 

Figs. 2 & 3 represent Schjzokeira Ooni>wanensis. These two specimens being from the Lumki 
hill, from the highest scam (the 4th), which, considering the other fossils, seems to 
represent the Barakar group, are not to be considered as belonging to th« 
Karharbari beds. Page It. 
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PLATE II. 

valida, Fstm. Page 10. 
Fig. 1. represents the lower portion of a middle-sized specimen with the thick, 
rbachis, the lowest and the middle leaflets showing the middle vein. 
In the lowest part the leaflets are very small and rounded, without the slightest simi- 
larity to the higher ones. 

Fig. 2. The middle portion of a middle-sized frond with all the leaflets more similar to each 

other. The rbachis pretty thick, furrowed ; the leaflets decurrent into the rhachis, 

with the middle vein marked. 
Fig. la. shows an enlarged leaflet from figure 1; it shows the manner in which the middle 

vein pasnes out from the rbachis, and how it dissolves into the secondary veins, and 

shows also the condition of these veins. 
Locality— Buriadi, No. 11A mine, KarharWri coal-field, Karharbari beds. 
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PLATE III. 

NirEorarais (Neitboptebidicii) vaiida, Fstra. Page 10. 

1 . shows an entire frond, but of a small size only ; in spite of this, the rhachis is pretty 

thick, furrowed ; shows all the three states of the leaflets, the lower ones rounded 
with entire margin, the middle ones slightly lobated, the upper ones shorter again. 
The top leaflet is subrhomboidal. The veins are a little exaggeratedly shown, espe- 
eially the secondary veins appear thicker than tbey really are. 

2. A middle portion of a middle-sized specimen, the leaflet* deeply ^ted, not showing, 

however, the veins distinctly; indications of the middle vein only. The rhachis 
thick. 

3. The lower portion of a middle-siied frond. 

WiOr.-Buriadi, No. 11A mine, Karharbari coal-field, Karharbiri beds. 
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PLATE IV. 

NEtTKOPTEBtS fNECROPTEWDirif) VALIDA, Fstm. Page 10. 

Figs. 1 & 2. Top portions of a pretty large frond. The lower leaves deeply kbed, decorrent into 
the rhachis, showing the lower basal angle auriculate. 
The upper leaflets are not so much sinuated. 

Of the veins, the middle one is the thickest, but the drawings represent the veins, 
especially the lateral ones, too thick. The top leaflet subrhomboidal, with obtuse 
angles. 

Locality.— Buriadi, No. 11A mine, Karharbari coal-field, Karharbari beds. 
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PLATE V. 



Niiroptebis (Nri boptrbidicm) valida, Fatm. Page 10. 

Upper and middle portions of a large frond ; the leaflets deeply lobed and decurrent. 

The middle veins distinctly marked, and dissolving in the secondary veins. 
The top leaflet partly preserved. 

Middle and lower portion of a large frond ; the rhachis thick, furrowed ; the lowest 
leaflets round, only slightly cmarginated ; the upper ones deeply lobed, belonging 
to the middle portion of the frond. This specimen represent* about the half, at 
the most two-thirds of the whole frond, so that the fronds appear to have attained 
a very large sire. This seems to be shown still more by fig. 3. 

The lower portion of a very large frond ; the rhachis is very thick, specially in the 
lower part ; the lowest leaflets round, and showing an indication of the middle 
vein. The upper leaflets are only slightly lolied, so that, I think, they still lie- 
long to the lower portion, in which case this specimen would represent alwut one- 
third of the frond. 



Local.ty,— Buriadi, No. 11A mine, KarharUri field, Karbarbari beds. 
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PLATE VI. 



Fig. 

Fig. 

Fig. 
Fig. 
Fig. 



Neueopteiis (NEUBOPTBBiimrii) vauda, Fstm. Page 10. 
L Several leaflet* of tbc middle portion indicating a large frond ; tho leaflet* are long 

and deeply, almost pinnately, lobed, but also decurrent. 
2, to which belongs fig. 6, is tho lower portion of a big frond ; tho rhachia is very thick 
and the upper leaflets deeply lobed, the lower lobe projecting in the form of an 



These specimens, figs. 1 and 2, are from the large slab of shale presented by Mr. 
I. J. Whitty, the Superintendent of the Karharbari collieries, in 1&76. 

3 is the lower portion of a frond, which appears also to have been a very long one, as 

from the appearance, I would think that it represents the lower third of the frond ; 
the lower leaflets small and round, are a little more rifwirt than in the other speci- 
mens ; of the veins, the middle one only is slightly indicated. 

4 is also a lower portion of a frond, which appear* stronger, although not, perhaps, so 

long as the preceding one. The lower leaflets are larger, although also round and 
closer, and the upper one* (the middle ones of the .frond) lobed. Middle veins 
marked. 

5 shows again an entire frond, preserved on the large slab sent by Mr. I. J. Whitty. 

It represents a small frond only, although larger than that on Plate III, fig. 1. 

The lowest leaflets, occupying about two-fifths of the frond, are entire, round, decur- 
rent, with the middle vein indicated here and there. 

The middle leaflets, occupying also about two-fifths of the frond, are longer and deeply 
lobed, with the veins in some of them indicated. 

The upper leaflets, occupying about one-fifth of the frond, differ a little from those in 
fig. 1, Piute III, being still slightly lubed. 

The terminal leaflet, in outline subrhomboidal, seems also twice lobed. 

Locality. — All these specimens are from Buriadi, No. 11 A mine, Karharbari coal-field, 
Karharbari bids. 




PLATE VII. 

Figs. 1 & 2. Gaxoauoftebis CYClopteroides, Fstm. Page 12. 

These two figure* arc of tbo original specimens of the " Cyclopterit-Yike" leaf from 
the Talchir shale*. 

They show thu broad-leaved form with the Cyrlo/itrrii-Wee disposition of the veins 
which, however, form a net venation. There is no midrib, its place only being 
indicated by some thicker veins, especially in the lower portion, from when then the 
others originate, forked and anastomosing. 

These are the two largest specimens of the leaves from the Talchir shales. 1 consider 
this species as representative of Gang, obluput from Victoria (U;ioeh<is-.Marsh 
sandstone). 

Locality. — Talchir shales, Kumar, Purgunnah Saruth-Dcoghur, Beerlhooin (Karaon 
field). 
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PLATE VIII. 

The figure on this plate shows tbe upper half of the leaf in fig. 2, PL VII, twice enlarged. It 

shows well the anastomosing vcina, the net* arc oblong and narrow. 
Locality.— The same as mentioned on Plate VII. 
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PLATE IX. 
CiANfiAMopTMis cYCtoPTBEoibis, Fstm. Page 18. 
1 is tbc lower half of tie leaf in fig. 2, PI. VII, twice enlarged; it show* the 
stronger veins of tho lower portion, which may, to some extent, be considered 
representative of a midrib. 
& 6 represent portions of smaller leaves of the tame specie*, with a network in differ- 
ent states. 

5. Thin specimen represents what I think to lie Gangiimofit. anguttifolia, McCoy, al- 
though it is only a portion of the leaf, which seem* to represent the larger form 
of this species. Page 16. 
Locality. — AH these specimens are from Kumar, Purgunnah Saruth-Deoghur, 
ficcrbhoom (Karaon coal-field). 
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PLATE X. 



Fig. 1. Ganoamopterik CTCi.omnoioiM, Frtra., var. subacbicclata. This is the longer 
variety of G. eyh-pltroida, with the basul angles somewhat auriculate. ThU leaf 
from the Talchir shales is, however, not so long by far as those which are figured 
from the Karharbari bed*. Page 13. 
In the lower portion some stronger veins mark, as it were, the midrib. 

Fig. lu is an enlarged view of the lower portion of the leaf, and fig. If an enlarged view of 
the upper portion. 

Fig. 2. Gavoamoptkris cyoivOFTIBoides, var. arbolata. A portion of the lower part of a leaf, 
which I think belongs to this variety. The outline is indicated according to the 
specimen on Plate XVI, fig. 4. Page 14. 
Locality. — Talchir shales, Karanpura coal-field. 

Fig. 3. A small specimen of 0. cyelopteroide* from the Talchir shales of the Karaon field 
(Kumar, Purgunnah Saruth-Deoghur, Beerbhoom). 
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PLATE XI 



Fig. 1. Gangamopteris cyclopteroiiirs, var. attrnuaTa. Pretty complete leaf, althuugrh 

shorter than those from the Karharbari coal-field ; the nets long and narrow, 
the basal portion attenuate, with an embracing base. Page 14. 

Figs. 2, 3, & i. Fragments of Gang. tyclopUrmdet, Fstm., which belong to the original specie*, ul- 
though a little smaller. Page 12. 
Locality. — Talchir shales, Karan|:ura coal-lield. 
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PLATE XII. 

Fig. 1. Ganc'iAmoftebis CTCLOFTEaoiDES, var. attentat*. Sp«cimen resembling that on 
Plato XI, fig. 1, although it would appear, if restored, broader. Page 14. 

Figs, 2 & 3. Gan'gamcftjkeis CYCWn-eRolHES, Fstm., of the original Talchir form : fig. 2 appears 
more as the basal portion, fig. 8, the top portion. Both exhibit the characteristic 
net venation. Page 12. 
Localitf.- Buriadi, No. 11 A mine, Karharbari coal-field, Karharbari bed*. 
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PLATE XIII. 

Figs. 1 & 5. Gaxoamoptebis cyclopteboides, Fstm. Two specimens of the original Talchir form. 
The meshes very narrow and oblong. Pages 12, 13. 
Z<**»/.7y.-Mathadi, shaft, No. 1, Karharbari coal-field (fig. 1), and Paasarabhia, 
No. SD, in the same coal-field (fig. 5). 
Fig. 2. Gakoamopteris cyclopteboides, var. souacriculata. The lower (basal) portion of 
the leaf with the somewhat aurkulnto basal angle, the lateral meshes a little larger 
than in the other specimens. Pago 18. 
iflw/»/y.-Buriadi, No. 11 A mine, Karharbari field, Karharbari beds. 
Fig. 3. Uaxcamopieris cyclofteroides, var. attexuata. A small specimen. Page 14. 

Locality. — Mathadi, No. 1 shaft, Karharbari field, Karharbari beds. 
Pig. 4. Saoexotbris (?) btoliczkaxa, Fstm. : From the relative position of the leaves, from 
their f«rtn and anastomosing venation, this specimen appeared to me to belong to 
Sagenopter'u. Page 1 8. 
Locality. — Domahni, Karharbari coal-field, Karharbari beds. 
Fig. ii. Fernrhizome? Belonging perhaps to JV. valiila. Page 18. 

JsKalily. — Buriadi, No. 11 A mine, Karharbari coal-field, Karharbari beds. 
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PLATE XIV. 



Fig*. 1 ft 2. GAXGAHomsitiB ocloiteroidks, Fstm., vox. attincata. Two specimens, differing 
from the original form by their longer leave*, with n *trongly attenuate base ; the 
Imm> in apparently embracing, and the basal angle* show a tendency to become 
auriculate. 

The venation is radiating, but anastomosing', there being some stronger vein* in the 
lower portion, which run more straightly into the leaf, from which, however, the 
secondary vein* pass out. Page 14. 
Fig. Ganoasioitkbis majob, Fstm. In general form reminding of the Gang, tpatkulota , 

MeCoy, from Victoria; it differ* by the larger size, by the more attenuate We, 
and by the vein* paesing out from the base fctrnightly radiating, and in the upper 
portion only slightly arcuate. Net* narrow and oblong. Tage 15. 
L<x-al,/y.-A]) from Buriadi, No. 11 A mine, Karharbari coal-field, Karharbari bed* 
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PLATE XV. 



Figs. 1, 2, & 8. Gaxoamoi'Teuib ckcloptekoidbs, var. scibacricilata. Throe leave*, with tbo 



general disposition of the veins (at least in the upper portion) like in the original 
species, but which are much longer, with a slightly attenuate base, the angle* of 
which are somewhat aurit-ulatc, the base being embracing. From the base tonic 
stronger and straight veins run up into the leaf, where they radiate, while the lateral 
veins in the basal portion pass out divcrgingly from the buee and from the middle 
straight veins. 

This variety represents the longest forms of this sjwies, and I may perhaps, say, of the 
genus. Page 18. 

[By an oversight the figures were numbered from right to left instead from left to right ; this is, how. 
ever, of no couscqucnce, all the time sp-ciuieua lYpnseiitiug one furm sod being from tbe same 
locality]. 

Lwalitg. — Buriadi, No. 1 1 A mine, Karharbdri coal- field, Karharbari bed*. 
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PLATE XVI. 

& 2. GaxgamOftbbis major, Putin., of which fig. 1 agrees with that given on PI. XIV, 3, 
although it is longer And much more attenuate in the basal portion. 

2, on the contrary, is shorter and with an obtusely rounded apical portion, by which it 
partly differ* from the other forms of thin species, but the disposition of the veins, 
especially their passing out from the base, is the same as in the longer forms, 
so that I did not see any reason for separating this specimen from the others, 
in spite of the difference in the apical portion. Page 15. 

2d. is an enlarged portion of the lower part of the leaf, fig. 2. 

8. Gakoamoftbris ctci/>ptsroid«r, var. sitbacbictlata. Another large specimen of the 
some variety as figured on PI. XV. 

4. Ganoamoptrris ckcloptkkoides, var. abeolata. This variety afjroes in general 

shape with Gang. eycloft..,xax. tubanrieulala ; the basal lateral veins, however, form 
shorter and broader polygonal meshes, thu basal angles are not so much auriculate. 
Page 14. 

4a. A portion of the top part of the same, enlarged. 

5. A small specimen of a Gangamopteris ejelnpteroidet, var. aUennata. Paffe 14. 
JoM/.Vy.-Bnriadi, No. 11 A mine, Karharbari coal-field, Karharbari Wis. 
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PLATE ITU 



1 & 2. Glossoptebis communis, Fstm. This form is very common in the Damuda sub-division. 
Rarer in the Karharbfiri beds. 

1 shows the middle portion of a pretty large leaf ; the midrib is quite distinct, the 

secondary veins pass out at acute angles and form narrow and long meshes ; close 
to the midrib they are a little brooder. Page 16. 

2 is the top portion of the same species. 

la shows a portion of the leaf enlarged to illustrate the net venation. 

Locality.— Mathadi, No. 1 shaft, Karharbiri field, Kurharbari beds, bottom seam. (More 
frequent in the same coal-field, but in the 3rd seam). 



ir«d! Surt ol~ '.nil* 



l owe A 



GONOA'ANAS 




Digitized by Google 



/ 



Digitized by Google 



igitized by Google 



PLATE XVIII. 

Figs. 1 & 2. Ganoamoitekis bi uiadica, Fstm. Linear, oblong', spathnlate leaves, with an ob- 
tusely rounded apex ; veins straigbtly radiating into the leaf from some stronger 
basal veins, forming verj- long and narrow meshes ; the base angustate. It is 
very possible that this species was pinnate. Page 15. 

Fig. Uu. A portion of the leaf enlarged. 

Figs. 3,4, & 5. GL0880PTERI8 decipikns, Fstm. This leaf has a distinct midrib coming up to the 
upper third, where it dissolves into the secondary veins, which thence are radiat- 
ing; in the other portion of the leaf the secondary veins pass out from the 
midrib at pretty acute angles ; the netr are tolerably distinct, but narrower and 
longer in the upper portion. Page 17. 
Locality.— All the cpecimeuB arc from Burtadi, No. 11 A mine, Knrharbari coal- 
field, Karharbari beds (bottom seam). 
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PLATE XIX. 

F><». 1. NoogeraThiopsis (Nogoeoatiha) hisloi'I, Bunb. sp. A fragmentary specimen, with 

the outline restored, the apex, perhaps, rather a little too much obtusely shown. 
The veins, however, are distinctly enough seen, straight, slightly diverging and 
furcate. Page 23. 

fatality. — Talchir shales, Karoon field (Kumar, Purgunnah Saruth-Dooghur, 
Beerbhoom) . 

Figs. 2 & 6. Leaves of the same species, better prcservod, fig. 6 showing partly the basal portion 

and distinctly the furcation of the veins. 
Fig. 6a. An enlarged portion of the lower part of the leaf showing the furcation of the 

veins. Page H. 

Locality. — Buriadi, No. 11 A mine, Karharbari coal-field, Karharbari beds. 
Figs. 8, 4, & 5. Three smaller specimens, which, however, I think, Wong also to the Bamc species, 

the shape of the leaf and the distribution, as also the other characters of tho 

veins, being the same. Page 2-4. 
locuW/.-Domahni, Karharbari coal-field, Karharbari beds. 
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PLATE XX. 

Fig. 1. NoGGRRATHiopstfi HtM.npr, Bunb. sp. A large leaf showing distinctly the reins, 

thickish in the basal jiortion and then divergingly furcate. 
Fig. la shows a portion of the same enlarged. Page 

Locality. — Buriadi, No. 1 1 A mine, Karharbari field, Karharbdri beds. 
Fig. 3 is a fragmentary specimen, which, however, seems to belong to the same form, and it 

is also from the same locality. 
Fig. 2. NooorJUTHioPMs hislopi, Bunb. sp., var. sibriioiiboidau». A leaf with a more 

attenuate base, and a broader apical portion, so as to form a subrhomboidal outlin e 

Pago 2*. 

Locality. — Jogitand, No. 2 shaft, Karharbari coal-field, Karharbari beds. 
Figs. 4 & 5. Glomozamitm stouczkaxcs, Fstm. Two leaves, belonging to each other aa 
positive and negative impressions, with a broad base, basal angles round and sub- 
auriculatc, and the veins from the base several times furcate divergently. 
PagelS>. 

Locality.— Domahni, in the same coal-field. 
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PLATE XXI. 

1. EmTPHTM.t'M WHrmANVll, Fstm. Page 26. 

Tho figure shows two leaves and a portion of a stem, to which tbe upper of the two 
leaves is apparently attached ; the other leaf, the lower one, is not in direct connec- 
tion with the stem, bnt still in such a position relatively to it that there is but little 
doubt that it belongs to the same. In the lower portion of the stem, about in 
the median line, there is seen an oblongly ovate mark, which in all probability 
indicates the place where a leaf was attached to the stem, and it is quite possible 
that the lower of the two leaves was attached here, although, on the other hand, it 
is not improbable that the point of insertion might be in that port of the stem 
close to which the leaf is lying. From this relation of the leaves to the stem, as 
indicated, it would appear that they were attached in spirals or in quincunx, which 
would exclude this specimen from the CycaJeacea and class it rather with the 
Comfem. 

The leaves are broad, attenuate at base, veins coming out strongly from the base, 
and then many times divergingly furcate. Tbe leaves appear thinly coriaceous, 
la, shows a portion enlarged. 

Locality. — Buriadi, No. 11A mine, Karharbari coal-field, KarharMri beds. 
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l'L A T E XXII. 



Figs. 1 — 6. VOLTZIA HFTEROPHT hlji, Bgt. Page 28. 

Fig*. 1 & 2 are leaved brancblets with different-looking leaflets ; no veins coald bo observed ; 
fig. 2 shows well tho spiral disposition of tbo leaflets. 

Figs. 3, 4 & 5 are portions of stems, preserved on the same specimen of shale ; they show 
markings on their surface, as wc find them in coniferous branches and stems, and 
there is little doubt that they belong to VuUzia, the more so as there are the 
leaflets partly preserved. It appears to me also that these three stem portions 
(8,4,5), as can be judged from their mutual position, belong to one specimen. 

Fig. 0, is another stem fragment, showing markings on the surface and fragments of 

leaflets. 

Z«a///y.-Buriadi, No. 11 A mine, Karharbari field, Karharbari beds (bottom seam). 
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PLATE XXIII- 

Figs. 1—5. Voltzia HFTEKOijiYLLA, Bgt. Page 2«. Several branched and leaved 

showing the dispoeitiou of the leaflets, partly also the leaf-scans ou the surface. 
Locality.— Buriadi, No. 11A mine, Karbarbari coal-field, Karharbiri both,. 
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PLATE XXIV- 

Figs. 1 & 2. Branched and leaved specimens, which are probably of dlbertui, partly with loaf-scaw 
on the surface. Page 29. 
Locality — Buriadi, No. 11 A mine, Karbarbttri coal-field, Karharbtn bed*. 
Fig. 8. Albertia, sp. This is a specimen which I think to be distinct from Toltzia, on 
account of the much broader leaflet*, so that I would rather place it nearer the 
specimen on PI. XXVI, fig. 2. 
Locality.— The same. 
Fig. 4. Voltzia hetehophylla, Bgt. Leaved branchlet. 

Locality.— Domahni, Karharbiri coal-field, Karharbdri beds. 
Fig. 5. Fossil seed. Page 80. 

Fig. 6. Glossoptems decipisss, Fstm. Page 17. The same form as the specimen* ou PI. 
XVIII, figs. 4,5. 

Locality. — Buriadi, No. 11 A mine, Karharbiri field, Karharbari beds. 
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PLATE XXV. 



Tigs. 1 — 3. Voi/rm hetmophtlla, Bgt. Page 28. Hi roc large rjiecimens, of which fig. :} is 



the most characteristic form, bearing the appearance of F. keUropkylla-riguta, while 
fig. 1 reminds partly of V. acutifdia and rigida, and fig. i of V. keterophylla and 
brerifolia. 

I could not observe veins in the leaflets. 

Locality.— Buriadi, No. 11 A mine, Karharbdri field, Karbarbari beds, above bottom 



seam. All three are on the btg dab of shale which Mr. I. J. Whitty sent to the 
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PLATE XXVI- 



1. Raxoajioptkris ctclopteboides, Fstm. Page 12. Tl»i« specimen belongs, I think, 

to the original form, although it is of greater length. The veins form very narrow 
oblong meshes. 

3 (by mistake, instead of la) shows a portion of the leaf eulanjed to illustrate the 

2. Albeetia. Page 29. This specimen agrees in nil characters with Mi. t^-iotu. 

Schimp., so thatat first I identified it with this species; but later, when thes|HM.-imcn, 
PI. XXIV, fig. 3, was discovered, which I think also an Jlirrfia, and perhaps in 
relation with the present specimen, I did not think it advisable to maintain the 
identification, although it is not impossible that both specimens belong to different 
forms, in which case I would still consider the specimen now under consideration us 
Alb. ipecioia, Schimp. 
Lo?a!ifjr. — Both specimens figured on this Plate are from Buriadi, No. 1 1 A mine, 
karharbari field, Karharbari beds, and preserved on the large slab of shale scut to 



the Museum by Mr. 1. J. Whitty. 
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PLATE XXVII 

Figs. 1, 2, & 3. Gangamoftbkis cyclopi-moidim, Fstm. Page 12. Fig. 1 appear* to represent 
the var. attenuate, while figs. 2, 3 seem to be of the original form. 

Figs. In & 2a arc enlarged portions of the respective leaves to show the net venation. 

Locality. — The figures on this Plate are of specimens from the Mohpani collieries 
(Satpura basin), and I think they establish the analogy between these beds and the 
Karharbari beds in the Karharbari coal-field. 
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